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NOW AVAILABLE 
A Complete Line of Self-Locking Nuts 
made of A286 Corrosion Resistant Steel 


Physical Properties — A286 has excellent values to 1200° F. 


Weight — Lightweight designs save up to 60% compared to 
others. 


Magnetic Permeability — Exceptionally low. Nuts are usable 


wherever non-magnetic materials are required. Kaylock extra* high temperature self-locking nuts are pre- 


cision products utilizing the same locking principle and low 
Availability — Obtainable in thread sizes #4-40 thru 5/16"- height, full strength design inherent in the standard Kaylock 
24 in hex nut, fixed and floating anchor nut (both regular and high temperature 550° F. series. 

miniature) and gang channel configurations. + Above the 550° F. limits of st Kay 


For more information, write: 4 
THE KAYNAR COMPANY, KAYLOCK DIVISION, BOX 2001, TERMINAL ANNEX, LOS ANGELES 54, CALIFORNIA ‘é & © 1957 
Canadian Distributor: Abercorn Aero Limited, Montreal > 
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Navy reveals amazing details of airship all-weather endurance flight test 


On January 14th, the Naval Air 
Development Unit at South Wey- 
mouth, Massachusetts, working 
closely with Airship A.E.W. 
Squadron No. 1 of Lakehurst, N. J., 
assigned four Goodyear-built ZPG- 
type blimps to 10 continuous days 
and nights of radar sentinel duty 
over the storm-tossed North Atlantic. 


On January 25th, the last airship 
reported back to its air dock — the 
group having established a weather 
endurance record unparalleled in 
the history of flight: 

For ten days, working as a team, 
these latest airships maintained unin- 


terrupted radar patrol of the sea 
approaches to the nation’s northeast 
coast — flying the assigned area in 
spite of weather which included a 
37-hour blizzard, severe icing con- 
ditions, and long spells of “zero- 
zero” visibility, over seas whipped 
by 60-knot winter gales. 

It is convincing proof of the increas 
ing importance of the role the airship 
is destined to play — in defending 
the nation which has sole control of 
the nonflammable helium that 
makes the modern lighter-than-air 


craft possible. 


Armed with the latest homing type 


weapons and the largest airborne 
radar, the blimp looms as the most 
dependable and practical aerial sen 
tinel yet posted at the Free World's 


rim. 


Theyre doing big things at 
GOODSYEAR 
AIRCRAFT 


Vlants in Akron, Ohio, and 
Litchfield Park, Arizona 


Rewarding Careers for Engineers 
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C.A.A. buys 23 new Raytheon “Flight-Tracker” Radars 


Long-range equipment to speed schedules, reduce “‘stacking’’ and 
air lane congestion; assure positive air traffic controls—create “‘more sky fo fly in‘’’ 


Raytheon radar at 23 of the 28 heavily circled 
areas will be an integral part of C.A.A. control 
network, Light circles indicate future coverage. 


The Civil Aeronautics Administra- 
tion has just taken a giant step to 
solve aviation’s biggest problem: air 
traffic control. 

New Raytheon radars with huge 
40-foot antennas will be a key part 
of a complex nationwide air surveil- 
lance system that follows and helps 
safeguard all aircraft during every 
stage of flight. Radar scopes that dis- 
play air lane maps pinpoint plane 
positions at distances up to 200 
miles, altitudes to 70,000 feet. 


RAYTHEON MANUFACTURING COMPANY 


Waltham 64, Massachusetts 


These “Flight-Tracker” radars de- 
tect and track aircraft in all kinds of 
weather—even see through storms. 
A unique indicator tells the operator 
when the unit needs servicing. 

By making possible precise new 
air traffic patterns, by speeding 
arrivals and departures, Raytheon 
radar readies the air lanes for the 
Jet Age. Here is another instance 
where Raytheon’s “Excellence in 
Electronics” clears a roadblock from 
America’s path to air progress. 


Excellence 
in Electronics 








AVIATION CALENDAR 





Apr. 2-5—National Acronautic Meeting 
Acronautic Production Forum and Au 
raft Engmecring Display, sponsored by 
Society of Automotive Engincers, Hotel 
Commodore, New York 

Apr. 3-6—Spring Mecting, American Rocket 
Society, Sheraton Park Hotel, Washing 
ton, D. ¢ 

Apr. 7-10—Spring Mecting, American Soci 
ety of Mechanical Engineers, Dinkler 
Tutwiler Hotel, Birmingham, Ala 

Apr. 9-11—Pifth Welding Show, Sheratoi 
Hotel, Philadelphia, Pa 

Apr. 10—Auction of surplus aucraft hard 
var electrical and clectronic — parts 
metal 10:30 am... Grunman Aircraft 
h-enginecring Corp. Warchouse Bldg. 12 
Farmingdale, L. 1, N.Y 

Apr. 10-12—National Nuclear Instrumenta 
tion Conference and ‘Third Southeastern 
Industrial Instrumentation exhibit \t 
lanta Biltmore Hotel, Atlanta, Ga 

Apr. 12—Latest Development in Capsule 
] ipe Systems, Douglas A\ucraft Co. and 
Soacty of the Expermental Test Pilot 
Lancaster, Calif 

Apr. 14-16-1957 National Symposium on 
Pelemetering, sponsored by the Institut 
of Radio Engineers’ Professional Group 
on ‘Telemetry and Remote Control 
Sheraton Hotel, Philadelphia, Pa 

Apr. 15-17—Symposium on Systems for In 
formation Retneval sponsored by West 
em Reserve University, Masonic Audito 
rium, Cleveland, Ohio 

Apr. 16-17—Aircraft Ball Bearing Confer 
ence, sponsored by New Departure Divi 
ion, General Motor Corp Statler Ho 
tel, Hartford, Conn 

Apr. 16-18—Svinposium on Nuclear ‘Tests for 
Nondestructive Testing, Morrison Hotel 
Chicago, Il 

Apr. 22-24—Second Annual Jet Engine Hy 
drauhics Symposium, Hotel Statler, De 
roit, Mich 

Apr. 23-25—Annual Convention, Interna 
tional Airline Navigators Council, Picca 
dilly Hotel, New York 

(Continued on page 6 
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VERTICAL 


REFERENCE 
for the 


A superior design in fabricated stainless steel gyros, pioneered 
by Iron Fireman. Strong, integrated construction provides 
a complete assembly with maximum resistance to shock and 
vibration. Iron Fireman vertical gyros are now being used in 
our leading interceptors where they provide vital, accurate 
roll and pitch signals for complex radar fire control systems 

SEND US your special problems 


on vertical gyro applications. Ask 
for Bulletin GV-1 


DIVISION 


IRON FIREMAN MANUFACTURING COMPANY 
2838 S. E. NINTH AVENUE, PORTLAND 2, OREGON 
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(Continued from page 5) 


Apr. 29—Third Flight Test Instrumenta 
tion Symposium, Statler Hotel, Los An 
geles. 

Apr. 29-May 2—16th Annual National Con 
ference, Society of Acronautical Weigh 
Engineers, Broadview Hotel, Wichita 
Kans 

Apr. 30—Atlantic Rate Commodity Rat 
Board Mecting, International Air ‘Trans 
we Assn., Torquay Devonshire, Eng 
and 

May 1-3—Spring Mecting and Exhibit So 
ciety for Experimental Stress Analysis 
Hotel Statler, Boston, Mass. 

May 5-8—1957 Convention American Asso 
ciation of Airport Executives, Shamrock 
Hilton Hotel, Houston, Tex 

May 6-8—25th Annual Meeting, Aero Medi 
cal Assn., Shirley Savoy Hotel, Denver, 
Colo 

May 8-l1—13th Annual National Forum, 
American Helicopter Society, Sheraton 
Park Hotel, Washington, D. C 

May 13-15—National Conference on Acro 
nautical Electronics, Sponsored by the 
Institute of Radio Engineers, Dayton, 
Ohio. 

May 15-17—Jcet Age Airport Conference, 
Air Transport Division, American Society 
of Civil Engineers, Park-Sheraton Hotel, 
New York. 

May 24-June 2—22nd Paris Air Show, So 
ciety of French Aircraft Constructors, Le 
Bourget Airport, Paris. 

June 1—8th Annual Maintenance and Oper 
ations Meeting for Business and Execu 
tive Aircraft Owners, sponsored — by 
Reading Aviation Service, Readin « Muni: 
ipal Airport, Pa. 

June 1-9—First Annual National Aviation 
Trade Show, Monmouth County (N. J.) 
Airport. 


Another u = a . June 7-8—30th Annual Homecoming and 








Reunion, Parks College, Fast St. Louis 


famous ae Paes! ° June 17-20—National Summer Mecting, In 


se stitute of the Aeronautical Sciences, Bilt 
plane more -Ilotel, Los Angeles, Calif. 


PROVEN IN SERVICE Dotrintor & Manufacturer ssn The 
Broadmoor, Colorado Springs, Colo. 


Today the famous ‘Winnie Mae" is a fond memory of the ‘good Juiy 2-1 1—24th National Soaring Contest, 
old days” of aviation. But even in 1931, over a quarter of a century Elmira, N.Y 


July 12-13—British Lockheed International 
\erobatic Competition, the National Air 

Races (third round) and the King’s Cup 

15 hours, 51 minutes, Two Today, Rockbestos can look back on 39 years of developing and \ir Race, Coventry Civil Aerodrome, 

years later, the Lockheed manufacturing quality wire and cable, and a long history of close Bagington, England 

monoplane cut the time to association with the aviation industry a 20-23—Western Electronic Show & 

7 days, 8 hours, 49" Rockbestos has continually produced high temperature wire which onvention Board of Directors, Cow 


: Palace, San Francisco, Calif 
minutes, od | ... both lita > 4 . ' 
meets the exacting standards of modern airplanes es Sept. 1-6—Sixth International Acronautical 
and commercial. 


Conference, Royal Acronautical Socict 
Rockbestos will continue to develop wires to meet the aircraft in- and Institute of the Acronautical Sciences 
dustry's needs. Find out just how Rockbestos can help solve your Folkstone and London, England. 
high temperature wiring problems. Write, wire or phone for com- Sept. 2-8-1957 Flying Display, Society of 
plete specifications and application information. British Aircraft Constructors, Farnbor 

ough, England 
Nov. 7-8—Weapons System Management 
Meeting, Statler-Hilton Hotel, Dallas, 
ROCKBESTOS PRODUCTS CORPORATION — 
we NEW HAVEN 4, CONNECTICUT Dec. 17—Wright Brothers Lecture, Depart 


NEW YORK + CLEVELAND + DETROIT + CHICAGO + PITTSBURGH ment of Commerce Auditorium, Wash 
ST. LOUIS + LOS ANGELES « NEW ORLEANS + OAKLAND « SEATTLE ington D.C. 


— 


1931 ago, Rockbestos wire and cable had earned a proven-in-service 
The ‘Winnie Mae” fies 


reputation. 
‘round the world in 8 days, 
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"MIL SPECS” 


The industry has long established 
the Mil Spec as a measuring stick 
of performance and quality. 

At Narmco, we too feel at home 
with Mil Specs. 


But the manufacturer of airframes 
and missiles searches for and insists 
upon properties and performance 
values which go beyond Mil Specs 
... to the limits of present knowledge. 
Narmco offers effective support 

to such programs. 


There are very good reasons why this is so. 

Narmco’s selected teams in research, development, 
application, production, and quality control were 

“born and raised” on the tough ones and ultimate goal 
concepts! More and more Narmco products are 

being used every day in the airframe and missile industry... 
doing jobs that metals alone cannot do! 


These Narmco products qualify and exceed Mil Specs: 

Conolon 506, MIL-R-9299; Conolon 501, MIL-P-8013; Metlbond 
4021 system, MIL-A-5090B; and Metlbond 302 has pending 
qualification under MIL-A-8431. In addition, a wide range of 
Narmco products meets rigid “customer specifications” established 
by nearly a score of the leading airframe and missile manufacturers, 


PIONEERING THROUGH RESEARCH 


NARMCO RESINS & COATINGS CO. Dept.13 600 Victoria Street, Costa Mesa, California 





Gas Turbine 


Engines 


From Tokyo to Thule the Air Force 
meets the Solar Serviceman 


GAS TURBINE ENGINES are gaining ever 
wider use in military service ... for air- 
borne generator sets, ground support 
units and many other applications, Solar 
Field Servicemen constantly visit Air 
Force bases and Armed Service evalua 
tion centers establishing training pro- 
grams and checking installations, Solar’s 
Field Servicemen are a vital part of the 
team that has produced the trouble-free 
record of Solar gas turbines. 

Solar builds both the Mars 50 hp and 
the Jupiter 500 hp gas turbine engines 
The Mars is now in use on the Lockheed 


C-121C, Douglas C-124C, Convair 
C-131B and the Boeing KC-97 tanker. 
The Jupiter is being produced as a com- 
pressor pack and in variable and constant 
speed versions for other applications. 
The proven dependability of Solar gas 
turbines is the result of nearly three dec- 
ades of experience in engineering and 
fabricating precision products of alloy 
steels for severe service. Can this experi- 
ence help you solve a complex engineer- 
ing or manufacturing problem? For 
information write Dept. C-149, Solar Air- 
craft Company, San Diego 12, California. 


Designers, Developers and Manufacturers + Gas Turbines + Aircraft and 
Missile Components + Bellows + Controls * Coatings « Metal Alloy Products 


8 


WRITE FOR BOOKLET...new brochure describes 
Solar gas turbines — how they work, advan- 
tages they offer to forward-looking industries. 
Sem. for a copy today 





SOLAR 


AIRCRAFT COMPANY 


SAN DIEGO OES MOINES 


ENGINEERS WANTED Unlimited oppor- 
tunities in Solar's expanding gas turbine 
program! Write today, giving experience 














AMERICAN AIRLINES FLEET NOW 100% EQUIPPED WITH 
BENDIX IGNITION ANALYZERS! 


Wi 
Airlines has chosen the Bendix* Igni- 


are very proud that American 


tion Analyzer as the standard equip- 
fleet of 


four-cngine 


ment for its centre aircralt 


On 
the analyzer is permanently installed 


American’s aircralt 


as airborne equipment. ‘Two-cengine 


aircraft are prepared for portable- 


airborne analyzer usage 


Scintilla Division 


SIONEY, NEW YORK 
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Research Development, 
Prodve! these fields 
@ Armament 

@ Ballistics 

@ Radar Antennae 

@ Guided Minile 

Support Equipment 

@ Avxiliery Power Supplies 
@ Contre! Systems 





Pick a program... you'll find 
has missile experience you can use 


In program after program, including each of those above, AMF has played or is 
playing an important role. A component supplier in some, a system developer in 
others, AMF knows the missile business first-hand. ¢ AMF contributions to the 
nation’s missile programs include test and check-out systems, handling and launch- 
ing equipment, on-site missile storage facilities, accessory power supplies. ¢ See for 
yourself why AMPF’s widely diversified background plus its up-to-the-minute missile 


activities add up to “experience you can use”, 


Defense Products Group 


W443. b 1 AMERICAN MACHINE & FOUNDRY COMPANY 
; NO} North Royo! Street, Alexandria, Vo. 














design with austenal in mind 


< --It's N@wW from Austenal 


“Design with Microcast in Mind,” 
Austenal’s new informative booklet, tells 
you how to get the greatest benefit from 
Microcast, showing the great latitude of 
design possibilities, alloys available and a 
great deal more, valuable information. 
Write for it today. 


tesige 
= micrecest 


. 
New microcast Research Facilities will increase 
investment casting applications and give design 


engineers greater latitude in planning parts. 


A new facility for advanced research is now under construction at 
Austenal to broaden the many applications of Microcast—to make new 
methods and alloys available, and to allow greater freedom and latitude 
in part designing 

One section of this new plant will contain the equipment familiar to the 
investment casting industry and in addition, equipment necessary for 
investigating numerous other methods of making and treating castings 
Adjoining the foundry area will be shops for pilot line and experimental 
work in mold making, waxing, investing and finishing. There will be an 
area containing laboratories for mechanical testing, physical testing, 
metallographic investigations, refractories development and chemical 
investigations. 

Contact your Austenal engineer today and ask him to show you how 
Austenal’s continuing program of research and development will help 
you design greater performance and reliability into the investment 
castings you require 


austenal 


INC, 


microcast division 


224 EAST 39th STREET NEW YORK 16,WN. Y. 
7001 $0. CHICAGO AVE. + CHICAGO 37, tL 














engine suspension by LORD 


The “hush-flight”’ of the Cessna 182 features exceptional quiet, flight 

smoothness, safety, and comfort, with engine and propeller noise and 
vibration greatly reduced through Lorp Dynafocal® mountings. This 
flexible engine suspension system supports all engine weight and minimizes 
airframe vibration and fatigue. 






The Lorp Dynafocal application in this executive craft is another example 
of Lorp’s ability to solve vibration problems for the aircraft industry. 

For information, call your nearest Lorp Field Engineer or the Home 
Office, Erie, Pennsylvania. 


designers 
and producers 











Mevunting arrangemen? 
@t each point of Lerd of bonded 
Dynefecal Suspension on rubber 
Cessna 182. 
: products 
85 ee § since 1924 
NDED RUBE s 
ATLANTA, GEORGIA - Cider 7.1123 DAYTON, OHIO . Michwan 8871 
GOSTON, MASS. . HAncock 6 9195 DETROIT, MICH. . TRinety 4.27060 
CHICAGO, ILL. - Mictngen 2 6010 LOS ANGELES, CAL. . HOttywood 4.7993 
CLEVELAND, O10 « Sttadyorde 9.3175 NEWYORK. NW Y. . Circle 7 3126 
DALLAS, TEXAS . Riverside 3992 Pel ADELPHIA, PA. - LOcust 4.0147 
LORD MANUFACTURING COMPANY « ERIE, PA. “in Canada — Radway & Powe: Lngmeenng Corpuretion Limited’ 








1950 


1952 1954 1956 


* Excludes approximately 3,500 additional shareholders who carried their stock in “street names” 





Ut Temco GROWTH tolls the. atouy 


Growth — in Temco’s family of stockholders, for 


example, tells the Temco success story. 


By the end of 1946 Temco’s first full year of 
operation — 125 investors had bought stock in the 
company. In just five years, that number increased 
1,044 percent. By 1955, when Temco stock was first 
traded on the New York Stock Exchange, the number 
was 6,605. 


The number continues to grow. Today, more than 
10,000 stockholders have confidently invested in 
Temco’'s future 


This rapid increase in its family of stockholders 1s 


& a 
AIRCRAFT CORPORATION, DALLAS 


i 


Toe ete ne newewenesewnen 


another measurement of the growth that is opening 
up exciting Career opportunities at Temco. New devel- 
opments in aircraft, missiles and weapons systems 
require an ever-widening range of engineering skills 


If you seek the challenge of a growing organization, 
the prestige of a soundly established company, you will 
find your opportunity at Temco 


Mr. Joe Russell, Engineering Personnel 
Room 103-G, Temco Aircraft Corp., Dallas, Texas 


Please send me complete details of the Temco story 
of unusual opportunities for creative engineers. I am 


especially interested in ——_ 


NAME —__ 


ADDRESS 





Cool Performance In A Hot Engine 


Major U. S. manufacturers of jet aircraft engines have 
learned to depend on American Welding rings and cir- 
cular components of stainless steel, titanium or other 
special alloys to solve many of the problems created by 
the requirements of today’s supersonic performance. 
American Welding is equipped to form, weld, fabricate 
and machine rings and weldments from 6” to 96" 
in diameter. 

Why not contact American Welding’s Industrial Products 
Division to talk about rings and components where top 
performance is required. 


THE AMERICAN WELDING & MANUFACTURING CO. 
420 Dietz Read « Werren, Ohie 


AMERICAN WELDING 
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Picker X-Ray Corporation and Holger Andreasen, Inc. 

are pleased to announce that, effective April 1, 1957, all 
Andrex equipment for industrial radiography will be 
distributed and serviced in the United States exclusively by 


Picker X-Ray Corporation. 


The new arrangement will enable present and prospective 
users of Andrex equipment to share, jointly with users of Picker 
apparatus, the sales and technical facilities of the nationwide 
Picker engineering and service organization. 

Inquiries may be directed to any local Picker office. 

Or write to Picker X-Ray Corporation, 


25 South Broadway, White Plains, N. Y. 


Wherever you are, there's a Picker office 
somewhere neor you in this network of 


sales and service facilities. 
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for everything In industrial flvoroscopy and radiography 


ANDREX lightweight portable x-ray units—130 KV, 160 KV, 200 KV, 260 KV ond Androscope XK ray Stress Analyzer 


PICKER x-ray units—5 to 50 KV, 150 KV (stationary and mobile), 270 KV portable, 260 KV heavy-duty, x-ray 
diffraction apporatus, rayproof inspection cabinets. 


ACCESSORIES . . . films, tanks, darkroom sundries, illuminators, everything. 


ECHNICAL OPERATIONS units for isotope radiography—sources, equipment, contoiners for Iridium ‘#2 Cesium 's7 
Cobolt so and Thulium'7° 














Tactair valves surpass the tightest requirements o 
manufacturers and the Armed Forces on civil and 
military aircraft. One reason is custom design in 
close cooperation with your engineers 

Another is the fact that every sixth employee 

at Tactair works on quality control 


Case in point: this miniaturized 4-way pneumatic 
aclector valve with non-interflow characteristics 
lactair engineering gives it essential compactness 

and light weight. It has very low leakage, positive 
operating stops, unusually low operating torque at full 


pressure, and a unique safety torque override 


Results: substantial saving of space and weight 
in aircralt—plus dependable performance under 


critical conditions—both at a realistic price 


Reminder: on standard o1 special components, 
we welcome a chance to assist you with your next 
precision valve problem. Every job we do ts done 
on a persenalized basis and backed by our warranty 
of responsibility, It has been that way for 16 years. 
Pactair Valve Division, Aircraft Products Company, 
Bridgeport, Pa. BRoadway 5-1000 


or a, we oe, oe. FANCTAIR 
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TUBULAR BRACE BEFORE UNIWELDING 


R BRACE WELDED AND oy" MACHINED 


MISSILE TANK UNIWELD 
AND FINISH MACHI 


Up to 40% weight reduction possible by the use of 
MENASCO’S exclusive Uniwelding process which 
assures superior strength, greater consistency, and 
ductility in welds, and, excellent wear-resistance by 
the only proven method of hard chromium plating. 
Illustrated are typical examples of what MENASCO 
can do with these two processes to fabricate titanium 
components for aircraft and missile applications. 
Major aircraft manufacturers look to MENASCO for 
efficient engineering, product development and new 
fabricating techniques. 


WHAT ARE YOUR REQUIREMENTS? 


FIRST IN development, quality, delivery and service. 
SPECIALISTS IN AIRCRAFT LANDING GEAR 


menasco manufacturing company 


805 SOUTH SAN FERNANDO BOULEVARD, BURBANK, CALIFORNIA 
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CALIFORNIA DUPLICATING COMPANY, INC. 


3248 UNION PACIFIC AVE. + LOS ANGELES, CALIFORNIA * ANGELUS 2-4114 
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CHICAGO and ST. LOUIS J. S. Costello, 
F_ E. Bauman 

CLEVELAND H. P. Johnsor 
DALLAS Gordon jones 
DETROIT C A. Ransdel 
LOS ANGELES C. F. McReynolds 
D. T. Brennan, D. A. McMillan 

WEW YORK .M. J. Storz, R. G. Hathaway 
PHILADELPHIA. ..W. S. Hessey, J. D. Willis 
SAN FRANCISCO William Woolston 


BUSINESS 


BUSINESS MANAGER......... J. G. Johnson 
PRODUCTION MANAGER W. V. Cockren 


RESEARCH AND MARKETING 
Mary Whitney Fenton, joan Read, 
Judith P. Wheeler 
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New Procurement Probes Face Industry 26 
P Hebert subcommittee, General Accounting Office disclose plans 
for independent investigations. 


Local Lines Split, Form New Association 


P Eastern, western carriers divide on basic policy; assn. of local 
and territorial airlines formed. 


Evaluation Shows T-37A Is Fast, Simple, Compact.. 48 
P Aviation Week editor flies Cessna jet trainer now being delivered 
to USAF. 


Automation Cuts Armament Test Time eee 
P Analysis by special committee showed Westinghouse where sav- 
ings could be made. 


MISSILE ENGINEERING AIR TRANSPORT 

Plastics Grow in Missile Use Senate Group Opposes Bilateral 

Sub-System Makers Face Hurdle Opposition Increases to Fare Plan 
ICAO Members Fail to Agree 
Mediterranean Needs Cited in Study 

AERONAUTICAL ENGINEERING Airline Observer 

Newbury Vows to Emphasize Research Shortlines ... 

USAF Reliability Emphasis Grows... Cockpit Viewpoint 

Douglas Propyses Assault Transport Airline Troffic—Janvary 1957. 


2 
DHC-4 Combines DC-3 Load with STOL ANCIAL 


Amphibian to Use Ducted Fan 


Electra Nacelle Test Flown a Martin, Ryon Sales Higher 
USAF Contracts 


Navy Contracts 
AVIONICS Army Contracts 
Data Link May Start Battle PRODUCTION 
aati tcenanamnane, Two Plants Share Viscount. . ° 


MANAGEMENT 
; EQUIPMENT Twining Joint Chiefs Chairman. . 
Shipboard Servicing for Seaplanes. . . Australia to Order C-130, F-104 
New Aviation Products... 101 «Who's Where 
industry ay ee 
—-. ae Washineton Royndup 
—e SAFETY News Digest 


CAB Hearings on F-89-DC-7 Crash. ... 
Route Deviation Cited in Crash 2 Calendar 
Error Held as Cause of Fall letters 


EDITORIAL 
Good Air Force Appointments...... 21 


COVER: Prototype of de Havilland Comet 4, nicknamed Comet 34, uses 
auxiliary power source to start engines on ramp at Hatheld Airport, Hertford 
shire, England. Aircraft, which has control system modified for artificial feel, 
will be used on preliminary flight trials on test cargo runs between London 
and Rome by BOAC. Capital Airlines has four Comet 4s and 10 Comet 4As, 
BOAC 19 Comet 4s on order. Comet 34 has detachable wingtips to convert 
it into the 115 ft. span Comet 4 or the LOS ft. span short range Comet 4A. 
In addition to fuselage strengthening, deicing system has been improved and 
flight deck is rearranged for greater crew comfort. Powerplants are Rolls-Royce 


Avon RA, 29s, which will power Comet 4s. 
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Lightweight! But magnesium can really take punishment 


Magnesium was selected because it has the necessary light 
ness, strength, rigidity, durability and other desirable 
properties. It’s the combination of light weight and strength 
that makes magnesium the choice for countless applic ations 


throughout industry. 


Magnesium is the world’s lightest structural metal. It weighs 
nly 23% as much as steel, 20% as much as yellow brass 
ind 65° as much as aluminum. But magnesium is strong, 
too. How strong? Look at a few of its uses in the aircraft 


industry, for example; 


The magnesium wheel in the picture above has to be light, 
but it also has to withstand tremendous shock when the 
plane touches down. In another application, the entire 
weight of a two-ton helicopter is suspended from a mag 
nesium rotor, In large cargo planes magnesium floor mem 
bers support heavy weights in flight 


What do these facts mean in terms of your products, parts 
or equipment? They mean that magnesium can do an equal 
or better structural job at a substantial savings in weight 
For more information, contact the nearest Dow sales office 
or write to us. THE DOW CHEMICAL COMPANY, Midland 
Michigan, Magnesium Department MA 1401A, 


YOU CAN DEPEND ON 





EDITORIAL 





Good Air Force Appointments 


lop leadership of the U.S. Ai Force has been 
strengthened substantially by the appointment of Gen 
cral Thomas D. White as chief of staff and the clevation 
of Undersecretary James Hl. Douglas to be secretary. It 
is also gratifving to see General Nathan F. Twining be 
come the first USAF officer to serve as chairman of the 
Joint Chiefs of Staff. 

Mr. Douglas comes to his new post with a wealth of 
experience and a solid record of proven performance im 
USAF affairs. He served as a commussioned officer in 
the Army Air Forces during World War EL and consider 
ible of Ins civilian legal practice mvolved commercial 
nirhines 


lor the past four years he has been the unsung work 


horse of the USAF secretariat 


Able Advocate 


\Ir. Douglas has been perfectly content to let others 
bask in the limelight, make the public speeches and 
wquire the kudos that go with Ingh public office. He 
has been content to remam in the background and do 
the hard, effective work necessary to keep USAF from 
being smothered in the sca of Pentagon red tape Lhe 
list of knotty inter service problems where Vir. Douglas 
has ably upheld the USAF position during the past four 
cars is too long to be detailed here. Perhaps it comes 
from his legal experience but Nir. Douglas is also ex 
tremely persuasive in comvmemg others outside USAF 
to appreciate its position im these iter service affairs 

There is no doubt that USAI 


ible advocate in Mr. Douglas 


is getting a devoted and 
Ile has worn its uniform 


in time of war and served it well through Pentagon 


battles 

He will be, as every USAF secretary of course should 
be, a staunch partisan of USA, fighting hard for the 
things it needs to discharge its respousibility to the nation 
md defending it stoutly agamst the false prophets of 


unsound military or fiscal policic 


Global Air Leader 


General White has had excellent preparation for his 
new post in the vears he served ay vice-chicf of staff to 
Gencral Twining. He is the type of broad gauge leader, 
whose experience goes far bevond bemg an excellent au 


plane driver, that USAF now needs to manage and direct 
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its immense and still growing global responsibilities. Sel 
dom in the history of the world—we have to go back to 
the British navy in the 19th Century for another exam 
ple—has a single military force been such a vital factor 
in preserving the balance of peace m= this troubled 
world. 

General White has had foreign diplomatic service as 
an air attache in europe, Asia, South Amenca and, most 
unportant, Russia. Ele speaks several languages and 
thinks in the long ranging strides of moder aim tech 
nology 

The accession of Mr. Douglas and General White to 
the top USAF posts is but a part of another major game 
of Pentagon musical chairs that will see far reaching 
changes in both USAF and the Secretary of Defense's 
establishment. It appears that General Curtis Emerson 
LeMay will relinquish tis long command of Strategu 
Aw Command and move into the Pentagon as vice chief 
of staff to General White This may be firm indication 
that he wall eventually become chief of staff since the 
last three vice chiefs have eventually moved up to the 


top spot. 


Major Shake-Ups Coming 


General LeMavy’s arrival in the Pentagon portend 


some major Shakeups in USAF plans and policies some 
of them long overduc Another major shift) wall) see 
Lt. Gen. C. S. Irvine, an extremely able and dedicated 
USAF officer who combines a rare pilot's skill with an 
expert knowledge of the maternel business, move to Day 
ton to head the Au Matene!l Command. General bkdwin 
Rawlings, another extremely able USAF manager dunng 
lus long tenure as clhicf of AMC, appears headed for a 
top spot in Europe 

Phere are also rumblings that the long overdue major 
overhaul of the Defense Department is not far off. No 
problem has been 


body concerned with the defense 


happy over the way interservice problems have been 
handled, the tremendous growth of the overhead in the 
Secretary of Defense's establishment, and the failure to 
achieve real cconomy in mecting the nation’s defense 
requirements 

Who will be given this task and just what his approach 
will be are still matters of speculation. But it is certam 


that the attempt will be made soon 
—Robert Hotz 








(ADVERTISEMENT) 


FENWAL'S THERMOSTATS 
NOW CIGARETTE SIZE 





Some Units Smaller Still 
Take Little More Room Than Sugar Lump 


ASHLAND, MASS. If you want 
to control temperatures in tight spots, 
you should see Fenwal. Fenwal has 
cut the size of thermostats way down. 

You can fit one of their Midget 
THERMOSWITCH anywhere a 
cigarette will fit. And, if you’re work- 
ing with even less space, one of their 
Miniature THERMOSWITCH units is 
what you're looking for. The Minia- 
tures are little bigger than a lump of 


units 


sugar, and some are even smaller. 

The Midgets and Miniatures use 
the same unique principle used in 
Fenwal’s bigger THERMOSWITCH con- 
trols. They use it with the same high 
degree of success, 

The principle of all Differential Ex- 
pansion THERMOSWITCH units, large 
or small, is this: a single metal shell 
expands or contracts with tempera- 
ture changes, making or breaking 
totally enclosed electrical contacts. 


The smallness of the Midget and_ 


Miniature units does not deprive 
them of any of the performance char- 
acteristics that larger 
THERMOSWITCH units famous. They 
have THERMOSWITCH ruggedness, 
THERMOSWITCH accuracy, and reason- 
able THERMOSWITCH prices. 
Temperature range of the Midget 
50°F to 500°F. Range of the 
20°F 


have made 


SCTICS: 
still smaller Miniature series: 
to 275°F. 

Midgets Miniatures, all in 
stainless steel, come in a variety of 
mountings. Hermetic sealing is also 
available. 

These Fenwal THERMOSWITCH units 
are precision-engineered to give op- 
timum temperature control with 
minimum-sized devices. They remain 


and 
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THERMOSTATS FOR TIGHT SPOTS 
Miniature THERMOSWITCH unit 


stall an accurate, reliable thermostat where there's 
14” x 22%)” for the Midget; 1” 


these particular models 


accurate under the most severe op- 
erating conditions. 

You should have details on this ad- 
vance in temperature control at your 
fingertips. Write for information to 
Fenwal Incorporated, 125 Pleasant 
Street, Ashland, Massachusetts. 


~ A Fenwal Midget THERMOSWITCH® unit and a Fenwal 
two good answers to the question, ‘How can you in- 


almost no room?" Actual sizes of 
x \,” for the Miniature. 


| CONTROLS TEMPERATURE 
| .«»PRECISELY 





WHO'S WHERE 





In the Front Office 


John C. Virden, board chainman, Eaton 
Manufacturing Co., Cleveland, Olio. Mr 
Virden, who will contimue as president, 

ceeds Howard J. McGinn, who will con 
tinue as a director and exccutive Commiuttec 

cubes 

Neele EF. Searns, board chaiuman, and 
Dale A. Lichty, president, Hydro Aue, Inec., 
Burbank, Calif 

George P. Brubaker, president, Telecom 
puang Corp, Van Nuys, Calif 

A. J. Williamson, president, Tube Re 
ducing Corp, Wallington, No J 

Shepard Spink, vice president-merchan 
aising, Amencan Aurhnes, In 

William Errig, vice president and trea 
wer, Wilford Ancraft Corp, Menon Sta 
tion, Pa 

Thomas R. Foster, «1 
Corp., Atlanta, Ga 

C. M. Donahue and Fk. W. Merry, group 
vice presidents, Mine Safety Appliances Co 
Pittsburgh, Pa 

Ludwig H. Clifton, vicx president and 
comptroller, Pan Amencan Grace \uways 
Tri 

Andrew B. Pulliam, vice president and 
general manager, Marvel Schebler Product 
Division, Borg Warner Corp Chicago, Hl 

I. R. Pierpoint, head Washington, D. ¢ 
office, Vertol Aucraft Corp., Morton, Pa 
Mr. Pierpoint succeeds Lawrence Kk, Wil 
liams, retired 

Dr. Nicholas J. Hoff, professor and ex 
ecutive head, newly established Division of 
Acronautical E:ngimeermg, Stanford Un 
versity, Stanford, Calf 


president, Act 


Honors and Elections 


Dr. Jerome C. Hunsaker, member and 
former chairman of the National Advisory 
Committee for Acronautics, has received the 
NACA’s highest award, the Distinguished 
Service Medal. Vhe NACA cited Dr. Hun 
saker for “service of fundamental signifi 
cance to acronautical science, climaxed by 
an outstanding and unparalleled record of 
leadership during the past 15 vears ‘Ny 

Paul A. Schweizer, of Schweizer Aircraft 
Corp, has been elected president of the 
Soaring Society of America, In Other 
newly clected officers are: Stanley W., 
Smith, of Bell Aucraft Corp, and William 
S. Ivans, of Consair, vice presidents, Maj. 
William R. Fuchs, of the USAP \caden 
secretary; Dr. Harner Selvidege, of Bendix 
treasurer, 


Changes 


Charles Bodey, clicf cngimecr, South: 
rm Industries, Inc., Los Angeles, Calif 

ae Brown, space ontrol manager 
Denver, Colo United Aw Lane In 

Paul J. Glaser, supermtendent, Detroit 
Wayne Mayor Aiport, Detroit, Michigan 

Everett J. Long, assistant director opera 
tions, and James C. Kyle, assistant director 
Transducer Division, Consol 


( igi cring 
Pasadena, 


dated klectrodynamics Corp, 
Calif 
Continued on page 110 
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INDUSTRY OBSERVER 


Pl irst static test firing of the Atlas intercontinental ballistic missile was 
made last week by Convair's Astronautics Division at a new tacihty in 
Svcamore Canyon near San Diego. ‘The facility is especially designed tor 
static missile checkouts. After test runs are Completed at Sycamore, com 
plete missiles can be shipped to the Aw Force Mussile ‘Test Center at 


Patrick AFB, Fla., for launching 


> Navy's Chance Vought FSU-3, an improved version of the FSU-1 Cru- 
sader, will be powered by Pratt & Whitney's J75 turbojet engine rated at 
15,000 Ib. thrust. Aircraft is designed for speeds of approximately Mach 2 
(AW Jan. 14, p 23). Navy has awarded Pratt & Whitney a $72,597,330 
contract for the J75. The engine also will be used to power production 
models of Martin's POM SeaMaster and probably other Navy aircraft now 
in the design stage. 


P Lack of funds has caused the Navy to mothball its project with Allison 
Division of General Motors Corp. to develop a third approach to an 
aircraft nuclear powerplant. USAT and the Atomic Energy Commission 
are sponsormg the other two approaches with General Electne Co. and 
Pratt & Whitney Aiecraft. Navy's primary interest was im an atomic 
powered flying boat 


P Dassault has begun flight test program of its Etendard VI lightweight tacti- 
cal fighter. Powered by a Bristol Orpheus turbojet, the Etendard VI is 
designed to land and takeoff from makeshift airfields and is a contender in 
NATO's lightweight fighter competition. 


© Convair's Fort Worth Division has developed a new device for testing 
non-standard bonds in honevcomb sandwich panels, metal-to-metal bonds 
and other structural bonds. The new device, known as 
is a practical application of the STUB meter, a testing device developed 
by Sanford Research Laboratory. Comdascope has been licensed to Almiat 
York Co., of Fort Worth, for manufacture and general sak 


1 Coimdascope, 


P Amy has canceled anti-missile defense system study under Project Plato 
at Comell Acronautical Laboratory. Another research and development 
project on an anti-missile weapon system is being continued. 


PArny and Navy are sponsorng extrapolations of the Lacrosse close 
support missile for other applications. One possible application of the 
Martin missile is for firmg from ships in support of landing operations 
and from submarines. Lacrosse study begen under a Marme requirement 
for a weapon to knock out hard-topped targets such as bunkers. Original 
Marine idea was for a weapon to be dropped or fired from a helicopter 
Present missile system was evolved as the sunplest in’ terms of logistic 


support and tactical use 


© Douglas Aircraft’s El Segundo Division will set a production record for 
the Navy in 1957 with deliveries of more than 600 aircraft scheduled. Fl 
Segundo is producing the F4D all-weather fighter, the A4D lightweight 
atomic bomber and the A3D twin-jet carrier-based bomber. 

Phrance’s Leduc 022 ramjet powered persone interceptor has com 
pleted 30 flights using only its Snecma Atar yet engine for propulsion 
Fests using Leduc’s ramyet are scheduled to begin next month. ‘The an 
craft, which: made its first flight im December (AW Jan. 7, p. 23), will 
undergo tests ammed at Mach numbers up to 4 


> Ryan's X-13 jet VIEOL aircraft uses an engine that gimbals approximately 
15 degrees in vertical plane. X-13 also employs directionally controllable 
wingtip jets. 


Sud Aviation’s Djinn turbine helicopter set a world’s altitude record for 
helicopters by clhinbing to $8,452 meters ipproxumately 27,570 ft. Previon 
record was held by Sud Aviation Alouctte which clinbed to %,22¢ 
in June, 1955 


J meter 














Flying the colors of a bright new season 


New signs of success are in the air, and foremost in aviation is the FAIRCHILD 


a exciting new Fairchild F-27 
Airline passengers will like the new propjetliner: the comfort of 
the air-conditioned, pressurized cabin, the smooth, hushed cruise | a | 
Airline operators, too, welcome this new addition to their fleets. They [: 
- 2? 


see a fast 280 mph aircraft, costing less to buy, fly and maintain 


Address inquiries to: R. James Pfeiffer, Executive Director of Customer Relations, - 
Fairchild Engine & Airplane Corporation, Hagerstown 15, Md igle 


THE FINEST AIRCRAFT FOR AIRLINES. CORPORATIONS AND MILITARY SERVICES 

















Information Declassifier 


Defense Department is organizing a new Office of 
Director of Declassification Policy with the assignment 
to cut the backlog of classified documents now on hand. 
Lhe office, which also has been assigned the task of hold 
ing the volume of classified documents to a manageable 
level in the future, was authorized late last weck in a 
serics of directives partially implementing the recommen 
dations of the Committee on Information Policy headed 
by Charles Coolidge (AW Nov. 19, p 29). The direc- 
tives issued by Defense Secretary Charles E, Wilson also 
e Ban the use of “lop Sccret,” “Secret” and “Confiden 
tial” on information classified for other than security rea 
SOTIS 
@ Reject the Coolidge proposal that writers should be re- 
quired to give the sources of them information to grand 


jUTICS 


Double Savings 


\ statement by the House Armed Services Investigat- 
ing Subcommittee headed by Rep. Edward Hebert 
D.-La.) that the group's investigation of the airframe 
midustry last vear resulted in a refund to the government 
of $328 million by manufacturers’ conflicts with carlier 
testimony by the Air Force Navy 

An announcement of the subcommittee 
aircraft engine industry (sce p. 26) read 


and 
s new mvest 


gation imto thie 

i part 
Hicbhert disclosed for the first time that as a 

of this investigation into the manufacturers of airframes, 


the government recovered $328 milhon from the aircraft 


result 


industry.” 

Of this, the subcommittee said, $1758 
to USAP and S150 millon to the Navy 

Qn March 20, subcommittee s¢ 
J. S. ‘Lassin, assistant director of the Contracts Division 
of the Bureau of Acronautics publicly disclosed that 
BuAer had already recaptured its SESO mulhon 

The followmg dav, TI. P. Gernty, assistant for pro 
duction programming, Office of the USAF Deputy Chief 
of Staff, Materiel, told the that the Aw 
Force had recouped its $178 millon 


million wa 


1956, during a s10n 


ubcommiuttec 


Increase Pay, Saves Money 


Profe 


bnas proposal 


Advisory Cominittee on 


Compensation sai 


of the Defense 
| 


ire lana ii 


Head 
onal incl 
for mulitar personnel pts ICT ase could iv\¢ the Yo 


crnment as much as $5 billion a vear 

Ralph J. ¢ 
dent of General Electric Co 
budgct nuld be 
t Ii plan WC 
Cordincer sat would be to 
nuning pay fre ity of 
t ~p } 


Thc omnittce 


haiman and pre 


the prose nt defcrnse 


ordimer, Committed 
bel \< 
trimmed from S38 bilhon to $33 billion 
ready in cftect Kev to the 
lift’ thr cmphiasi 


ice to shall (AW 


wiht 
in deter 


heb 


mt longes 
chairman beheve that, by putting 
premium on technical skills and thus blocking 
cnt flow of technical pel onnel from the military, 
ombat cthectivon by 


the par 
thie pl 
thre Cl nuld Lic TCS th 
13 

ould whether 


Which would result ina 
thei 


I hve 1 lie i\ thie CTV ice decid 
ctain their hugher cffectiv 
st mcreasc. or curt billion from pen ling b 


dncimg manpower 


Washington Roundup 





The committee chairman Defense Secretary 
Wilson accepts the philosophy of the Cordiner plan, 
although the secretary has said that he won't go along 


with certain of the recommendations. 


says 


Congressional Investigations 


Look for these congressional investigations and reports 
® Northeast Airlines stock case. ‘Thx heads the 
agenda of business of the Senate Permanent Investigat 
mg Subcommittee headed by Sen. John McClellan 
(1D).-Ark.). As soon as McClellan's other duties—as chai 
man of the special committce investigating labor racket 
cermg—permit, hearmgs will be held on the charge that 
a “leak” from the Civil Acronautics Board on the 
award of a New York-Mianmu route to Northeast caused 
an overnight buying spree of the airline's stock 
© Report of alleged monopolies in air transportation by 
the House Judiciary Subcommittee headed by Rep 
manuel Celler (DN. Y.). The group held extensive 
hearings last year, but the staff has laid the matter aside 
and the final report is still at least 


Cust 


for other busine 
several weeks off 
e Civil Acronautics Board's independence from White 
study of the 
operations of quasi jurchig ial agenecn by a subcommiuttec 
of the House Commerce Committee headed by Rep 
Morgan Moulder (DD. Mo.) The subcommuttee’s pro 


fessional staff is now being organized 


House control is expected to figure in a 


Small Business Protest 


Members of House Small 
protesting the membership of 
recently-orgamized Small Busine Advisory Comanittee, 
Leader of the attack is Rep. James Roosevelt (D.-Calif.), 

In a specch on the House floor, Roosevelt objected 
that eight of the 15 members are small 
busimessimen— representative with | than SOO 
cmployes Six of the said, are from 
the 100 top hrs on of deters hour 
of the six are from aircraft Companies: Bocing Airplane 
Co... North Amencan Aviation, United Aucraft Corp., 
Lockheed Aucraft Corp 

Roosevelt charged that thi 
of Deters Department 
task of pre ding defense 
up to the of the large 
ubcontracting as the hinge 


Commuttec ime 


Busine 


Defense Department's 


onlks industry 
of firm 
repr cntatives, he 


volun louasannc 


membership is indicative 
of leaving “the unportant 
produ tion almost 
ont itor bys 
contractor find 


poli \ 
cntircly 
means of 
it proht 
places thou 
ind more at the merey of 
respect to hiow } 


much 
mid upon what tenn 


discretion 

such 

ible or convcnicnt to rake air of Cours 

mds of smaller 

i handful of giant vith 
| 


ubcontracting is done, with whom 


comncem Phbeote 


COPED ATED 


ind condition 


Korea Bilateral 
ood for 


md successful conclu- 
rotiations for an air bilateral agres 
between the U.S. and Korca. Korean official 
cntativcs of the Korean National Airline 
Washington for the last three months negoti 
Vanou U.S. officaals and airline 1 prosentatives, At 
present, jiu U.S. carricr—Northwest Airline 
between the U.S. and Korea, but no Korean 
ites to the ULS 


] 
uh) CATiy 


Prospects are 
ion to final me ment 
md repre 
have been in 


iting wath 


Opel ites 


sirlanne Opel 


Washington staff 
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New Procurement Probes Face Industry 


Hebert subcommittee, General Accounting Office 


disclose plans for independent investigations. 


By Katherine Johnsen 


Washington—Blucprints were dis 
closed last weck for two mayor mvestiga 
tions mito military aviation procurcment 
policies 

@ Rep. Edward Hebert (1). La), chia 
House Anned Services In 
sand tans 


nian of the 
vestigating Subcommittee, 
group plans an “imtensive probe” of 17 
urcraft cngime manufacturers that wall 
conservatively” result in savings to. the 
“current fiscal veat 
busimess alone” of SLOO muillion 

eGencral Accounting Office’s |. |] 
Power, chief of GAO's Defense Ac 
counting and Auditing Division, told 
Aviation Were that the agency ex 
to vestigate between 200) and 
plants, primarily im the 
fields, during 


government on 


pect 
50 defense 
urcraft 
the next vear. 


No ‘Witchhunt’ 


Both mvestigations wall emphasize 
contmictor costs, as well as profits, in 
Cluding subcontracting practices, execu 
tive salaries, other 
head expenses, accounting procedure 


and clectromics 


bonuses and Over 
md operating controls 

Both Hebert and Powers stressed that 
their policy will be to “work with” the 
services and contractors, “Our 
called an ‘imvesti 


military 
roview should not be 
gation’ which implies a sort of witch 
Hebert also hopes 


consice read 


hunt,” Powers said 
lis anvestigation wall be 
constructive by the industry 

The Hebert subcommiuttes 
hats clispatched a comprehenswe ques 
to the 17 aircraft engine man 

These will be studied by the 
ubcommuttee staff under the direction 
of Counsel John Courtney. After this 
the group will hold public hearmgs dur 
mg June and July 

Phe investigation — ts, 


already 


Crooner 
ufacturers 


essentially, a 
continuation of the  subcomunittee’s 
probe last into the 12 major air 
frome manufacturers and wall) follow 
the same pattern, Factors that will high 
heht the study of the industry are 

@ extent to which firms are government 
financed, both in capital investment 
ind through sales volume. In its report 
on the airframe industry last vear (AW 
July 23, p. 28), the subcommittee took 
the position that the profits of firms 
busimess ts 


Veal 


preponderance — of 
with the government should be con 
sidered as “management fees” and not 
he geared to the sales volume 

e Rental policies on government 
financed facilities. The 


W he ms 


subcommittee 


26 


has argued that the government should 
tuke ats return for the use of such 
facilities engaged im defense work in 
the form of reduced costs—and not m 
poutal pavinent 

@ Distribution of profits. ‘The subcom 
scrutimize dividend 
consistently 
business 


mittee wall closely 


policies. The group has 
urged that profits on defense 
BY ploughed back into new facilities re 
quired for defense production I hie 
msk taken im investing in design com 
petitions ilko will be studied. 
© Renegotiation policies. ‘1 hic 
muttee has been particularly critical of 
the Renegotiation Board for its several 
backlog of unfinished business, a 
that has kept 
us to ther financial status 

subcomunittes 


subcom 


vears’ 
factor 
pctise 
@ Executive salaries. ‘| hu 
will focus its attention on total execu 
tive salary bill as 


contractors mi sus 


well as individual 
salaries 

¢ Employment of retired military per 
sonnel Ihe subcommittee has en 
dorsed the use of the peciilized skills 
of former military officers by 
but criticized thea 


vinhun 


midustry 
cmplovment — for 


iflucnce” 


GAO Investigation 
I hic 1) fe rise 


mg Division wa 


\ccounting and Audit 
recenth, organized to 
aceclerate Coovcrmimciut \ccountimg 
Othee’ 


curcincit 


mivestigations of defense pro 
h.xploratory work indicated 
» ‘scrnous need” for this, accordimeg to 
Comptroller General Joseph Campbell 
(AW Narch > p. 25 Powers, the 
division's head, is a career government 
auditor 

GAO 


tions wall be 


contractor plant investiga 
conducted by the 


Powers’ ch 


HLZCHICICS 
19 regional offices, under 
rection 

Phe agency plans to work in Close co 
operation with the Renegotiation Board 
told Aviation Week that 
hanson already has been worked out at 
the Washington policy level and wall 
established regionally at) the 
operating level 

Thi two 
studies of defense 


Powers 


soon bn 


of the 


Powe fs 3 nd, 


basnc objective 
plants, 
will be to determine 

e Efficiency of contractor operations 
including cost consciousness, overhead 
mcounting 


control proce 


mvcntors 

dures, operating controls 

@ Kvaluation of types of contracts and 

contract terms and the adequacy of 

iudits by the 
the GAO 


pronanly upon current business, rather 


military services 


mvestigations wall focus 


than closed contracts. Powers said 
recommendations will be made penodi 
cally to congressional committees—the 
House and Senate Armed Services 
Committees, the \ppropnations Com 
mittees and the Government Opera 
tions Commiuttecs 

Phe Hebert subcommittee investiga 
tion will cover the five-vear period from 
1952 through 1956 

Phe first part of the subcommittee 
questionnaire to the 17 engime manu 
facturers requires comprehensive factual 
data ou cach specific contract for this 


period 


Hebert Questionnaire 


Phe second part general 
company information, imcluding 
e lor cach of the five vears, the total 


volume of govern 


require S 


sales volume, the 
ment sales, Company net worth, amount 
of outstanding stock, dividends, amount 
of paid-in capital, amount of surplus 

¢ Details on any renegotiations. 

@ Listing of all contributions or duc 

paid to any trade, professional or pro 
motional organization, and the con 
ultation o1 
to outside organizations 

© Year-by-vear_ expenditures for travel 
scling pur 


idvisory fees or salaries paid 


lng, cntertamment and 
pose 5 

@ Salary and duties of all officials carn 
25,000 ind any com 


militar 


mg over S 1 vCal 


pensation paid to a retired 
office 
e Value and type of government-owned 
property used in defense production of 
private production. 
@ Profits before and after taxcs 

Iwo of the 17 


currenths 


compaiics are not 
cngaged im aircraft engine 
production: Buick Motor and Chevro 
let Aviation Pingine 
General Motors Corp 
mittee as reviewing then 
tract The other 15 firms are 
@ Pratt and Whitney Aircraft Division, 
United Aircraft Corp 

© Westinghouse Electric Corp. 

@ Fairchild Engine and Airplane Corp. 
© Bocing Airplane Co. 

@ Cseneral Electric Co. 

@ Allison Division, General Motors. 

e Wright Acronautical Division 

¢ Curtiss-Wright Corp. 

© Air Cooled Motors. 

@ Ford Aircraft Engine Division, } ord 
Motor Co 

¢ Lycoming Division, Avco. 

@ Nash-Kelvinator Corp. 

¢ NMeCullough Motors Corp. 

e Continental Aviation and Engineer- 
ing Corp. 

¢ Studebaker-Packard Corp. 

e Willys Motor Corp. 


In Mmnouncing the 


. both divisions of 
‘The 


subcom 
past con 


cngine mvestiga 
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Bell Completes Ranger for President Eisenhower 


One of two Bell 47-J Ranger helicopters built for President Eisenhower's use is shown being flight tested at Ft. Worth, Tex 
11-13) the helicopters are destined for short hauls from the White House, carrying the President and Secret Service personnel 
H-13) is custom-built to carry three passengers instead of the helicopter’s normal capacity of five 


Bell was chosen over larger types primarily because they were considered too noisy 


tion, Hebert claimed that his subcom 
investigation of the airframe 
resulted im a recovery of $325 
added 


muttee’s 
industry 
million by the government. Hk 

“T want to emphasize that the au 
craft industry voluntarily returned to 
the federal treasury this huge sum of 
immediately after the investi 
This represents overpay 
aircraft concerns by the 
These are funds which 
themselves felt were 


MOncy 
gation began 
to the 


services 


ments 
two 
the companies 


excessive,” 


. . ‘ 
Ministry of Supply 
Accepts Air Criticism 

London—Recommendations — which 
could mean a virtual reorganization of 
the British aircraft industry have been 
accepted 1 prmcipie be the Ministre 
ot Supply 

‘In particular, some consolidation of 
resources 1s desirable,” Supply Minister 
Aubrey Jones told the House of Com 
HOTS 

Jones said that im placing future con 
tracts with the industry he will keep 
need to consolidate avail 
\ parhamentary com 
AW Jan. 28, p. 26) 


mulitary contract: 


in mind the 
ible resources 
mittee charged 
that the 
previously 


number of 

overburdened resources of 
the madustry 

Reduction m= militar 
Jones said, but he declined to 
comment on how extensive this reduc 
until completion of | the 
underway 


orders is mm 


cvitable, 


tion will be 


defense revicw now 
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Designated 
President's 
According to White House sources, the 


Research Will Be I; mphasized, 


Newbury Responds to Critics 


Newbury 
Defense 
Wilson im release of a new directive out 


By Claude Witze 


Washington—lrank D. Newbus 
beanmg a new title and responsibaliti 
is the Defense Department's chief of 


research and is launching 


cngimecnng 
1 Vigorous Campaign to Convince critics 
that his administration will place new 
ciphasis upon scientific rescar hi 

ipprchension ot 
concerned with the defense 
program (AW Mar. 15, p 25), New 
bury promused in his first formal meet 
that he will favor 
ippropriations for 


Recognizing — the 
scientists 


mg with the press 


future basi 


larger 


research. He sald he ‘alsa twill press hard 


for more cffective cffort in this field 

Choice of Newbury, 76 
cnginecr, for the new post and climina 
thon of the old office of an Assistant Se 
retary for Research and Development, 
and 
26). 


mad a retired 


was widely criticized in scientifiu 
industrial circles (AW Mar. 4, p 
His appomtment was interpreted by 


final 


to win Cognizance 


observers as victory in hi 
four-vear battle 
research in the Defense De partment 

Hlis cffort im this line had been 
trongly opposed by the last two Dx 
fense research and devclopment chict 
Dr. Clifford C. lurnas, 
of the University of 
Donald A. Quark present 
of the Aur Force 


most 


ove 


now ¢ h ice llor 
Buff ilo, and 
Secretars 


statements of policy fol 
lowed Secretary Charles bk 
lining re ponsibilities of the office 

Phe Wilson directive on Newbury 
responsibilities (5129.1) gives him ad 
ministrative direction over the Weapons 
Svstems evaluation Group formerly ad 
minustrated by the Assistant Secretary 
for Ri CATE in New 
tnd be to make sure WSEG 


of its time to the problem 


md Devclopment 
bury want 
ZIVCS mor! 
of his office 
WSEG was ¢ 1945 to 
furnish top Deters othcial un 


~_ — 
pendent and objective 


tablished im 

sacle 
‘ es 

inalvsis of pres 

cnt weapon 

iii laach 

programs in 


Other pon ibalituc 
that research 


@ Insure 
mtegrated ive ippro 
priate cmphasi to the basic and ipphed 
research talent 

© Assure that military equipment iy ob 
tancd with munimnim types and size 
with lowest cost, effort 
of sound design with re 
ducibility, reliability 
maimtonance, ct 

© Recommend assignment of 
to mulitar 


md use the best 


mad tine and be 


pect to pro 


mobility, ¢ of 


pecihy 
program departments wher 
it as pustified 

@ Insure that adequate attention |x 
md cconomy Of miaite 


riven to cas 


nance durmng the design and production 


27 











NATO Spending Plans 


Paris—NATO will spend $630 mil- 
lion in an infrastructure program to 
cover next four years. While no break 
down was given, a large portion of the 
funds will be spent on construction of 
additional airfields and for financing a 
NATO torward scatter system and carly 
warning radar network, New program 
brings to nearly $3 billion total amount 
carmarked by NATO on infrastructure 
program projects through 1961. These 
projects include already completed con- 
struction of 150 airfields. 











pluses — of weapons development 
@ nhance the contribution of research, 
development and enginecring programs 
to strategy through close liaison with 
the Joimt Chiefs of Staff. 

© Promote conservation of materials. 


Boost Research, Cut Cost 


Newbury, in’ his policy statement, 
sud that, in time, he hopes it will be 
possible to merease the work im research 
with an application to the defense mis 
ion and, at the same time, cut down 
on the high cost of weapon systems im 
the development stage. 

Most surprising of his statements 
was the guarded disclosure that he 
hopes to get the Defense Department 
itvelf into the position where it) will 
award contracts for research work md 
pendent of the three armed forces 

Ile made the suggestion with the 
reservation that this tvpe of activity wall 
be necessary m fields where his office 
finds a need for new ideas but where 
the Army, Navy and Aw Force are un 
willing to spend money from them own 
lunited budgets. 

Newbury declined to give specific ex 
wmples of the fields in which he thought 
such work might be needed but ac 
knowledged interest in such matters as 
cosmic rays and — high-temperature 
mictals 


Vanguard ‘Borderline’ 


On the other hand, he said he con 
siders it of little importance to the de 
fense effort whether the U.S. or 
other power takes the first picture of the 
other side of the moon, He also con 
siders the Vanguard satellite program 
us a “borderline” case, pomting out 
that it lacks official sanction as a “nul 
tary project.” 

Newbury said his own original idea 
tor organization of the research, devel 
opment and engineermg activity was 
that there should be an Assistant 
Secretary for Research and that all the 
development work belonged in his 
original bailiwick of Applications Engi 
nocnng. 

Ile indicated that his new office will 
a number of divisions to cover 


SOTLIC 


mecludk 


28 


, 
' 
SCUCIAl 9c) 


and 


ttomuc cuergs, 


uch ticlds as 


cnee, ordnance, clectronics ICTO 
nautics 

Phe major job, as he sees it, is to 
review all mayor research and devclop 
ment projects, exclusive of ballistic mus 
vile developments, and recommend ap 
proval of those which hold satisfactory 


Promise 


Bigger Budget 


that lies 
of great concern 


Newbury denicd 
ment was the 
among scientists or that it constitute: 
a victory of engineers over scientists. He 
had consulted with the Scien 
tic Advisory Board and came away 
with the impression that these 
feel the prime need is for a bigger 1 
search budget and that the Defense D« 
partment should shoulder more of the 
burden 

Both Newbury and Secretary Wilson, 
however, fecl that pure research should 
be the concern of such IZCNCICS US the 
National Science Foundation and Bu 
reau of Standards 

The Defense Department, they say 
should not invest im work that 
not hold some potential value for the 


appoint 
cause 
said he 


men 


does 


militar 

Newburv’'s views also were made clear 
last Monday in a speech by S. S. Pod 
of Ordnance 


SCTVICCS 


nos, director of his Office 
and ‘Transport Equipment 
served in this capacity in the old Office 


Pe xd nos also 


of Applications ingineering 


Research ‘True Pursuit’ 


Podnos said research suffered under 
the two-ofhice sctup because the 1 
search experts spent too much of their 
time on cngincermg development, [ke 
said that since 1953 both offices were 
concentrating on cngineering and that 
research had been neglected as a con 


SCI nce 


a 7 » eye 
USAF Reliability 
Santa = Barbara, — Calif.—Fmphasis 
which rehability factors 
in future Air Force contracts was under 
27th An Industry 
he ld here 


' 
may be given 


scored at. the borce 
Conference 
Among the 
might mean arc 
© Cradle-to-grave responsibility for re 
lability of a product 
@ Exhaustive testing-to-tailure of de 
velopmental models 
© Exhaustive testing of muitial produc 
tion models and healthy samplings 
thereafter 
@ Accurate determination = of 
time to failure” and perhaps a guarantec 
of this lifetime for parts, components 
ind svstems. 
Addressing the conference, Bing. Gen 
Joseph D. Caldara, director of USAT 
flight safety research, told the confer 


things this emphasis 


mcan 


sti rCscalr( h 


I bac New burs ricle 
more difheult than cnginecring and de 


talent And, ln 


research scientist 


mands more valuable 
idded, 


given both an idea and a thing to work 
emphasizes — the 


when a 
upon, he mvariably 
thing and research suffers 
This detrimental practice must be 
stopped so that the 
centrate the research 
truce pursuit He also said 
“We m the Office of the Assistant 
Secretary for Research and Enginect 
are dedicated to the overriding im 


scicnitist can con 


upon that is du 


ing 
portance of both basic and ipphied T¢ 
search as a means for maimtaming and 
enhancing our position of technological 
superiority... . The consolidation wa 


made to increase, and not to diminish, 


emphasis on research.” 


Scientists’ Concern 


Actually, the scientific 
not expected to find fault with these 

rom the tart, its great 
has been with Newbury, In 
1 former vice-president 
Klectric Co 
has promul 


COMMA 


precept 
concem 
background as 
of the Westinghouse 
some of the policies he 


and 


o ) co 
gated in the Pentagon 
Both Newbury 
strong point of their program to achieve 
1 more breakdown of how the 
taxpaver’s money 3s spent in the rm 


and Podnos made a 


realisty 


carch field 

Because of the various overlapping 
ictivitics and a “fuzzines that tides 
the line between research, development 
and production, they maintam it) has 
not been possible to get an honest 
on expenditures 

Podnos new Research 
Engincering Office will find out 
of the appropriation really goc 
immto research, And one of the pur 
poses of thus effort. he declared, ? to 
sufhicient fund 


Nur 
said the and 


he mn 


much 


make sure there arc 


“mphasis Grows 


rchability 
ind high performance 


that absolute 


cnce 1s Mnpera 


tive in missiles 
aircraft 
money mvolved 


When the 


millions of 


because of the dangers and 
American people invest 
PANN dollars in as single 
vehicle or missile,” he said. “we must 
be absolutely certam that it 
form, without fail, the mission for which 
it has been designed 

We cannot afford 
millon dollar missile fail 


faulty 50-cent part obtained on a low 


will per 


to have a multi 


because of a 


bid contract 
“Asi 


not fail or go 


from costs, these things must 
stray af they are 
Thev must go to the 


| uilure 


Carr inet 
atomic warheads 
target and only to the target 
cannot be tolerated at the prices thes« 
vehicles and missiles cost and the havo 
they can cause.” 
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Douglas Proposes Fleet Supply Aircraft 


Washington—A_ fourengine turbo 
prop utility assault transport for acrial 
icsupply of carrier task forces has been 
proposed to the Navy by Douglas Au 
craft Co 

In design and performance, the air 
rift is strikingly similar to the com 
pany s proposed DC-3 replacement the 
1940 transport (AW Mar. 25, p. 35 

Its purpose is similar to the two 
C-123 which Fairchild Aircraft 
Division has proposed as an assault au 
craft capable of operating from the 
decks of Essex class carners (AW? Jan 
2] p 30) 

Phe Douglas aircraft has been under 
tudy for now mW 
«lvance design stage 
pany designation 1906A 
of the 1940 transport, 
model has thus far 
tire by Douglas 

The company proposes the Lycoming 
155 turboprop cngine as powerplant 
for the 19OGA. Pairchild’s Navy C-123 
would be powered by Pratt & 
Whitney R-2500 reciprocating cngines 
thrust from a ban 

unit installed in 


, 
CHigine 


vears and is 
It bears the com 
As in the case 


work on the 


several 


been financed cn 


two 


ugmented by jet 
lild J44 turbojet 


ich nacelle 


Carrier Operations 


The 1906A wall be equipped with 
resting and catapult hooks for opera 
from «aircraft Unlike the 
bairchild proposal, Douglas is not offer 
ng folding wings and tail for on-deck 
parking of aircraft 

Phe company has informed the Navy 
that, should the aircraft dam 
gcd aboard the = carnet 
wav Is possible since the L9OOGA « 
flown from the carrict with one 
ngince moperative or catapulted with 


tion Carricrs 


be cone 
prompt flr 
it bn 


deck 


ny two cngincs moperatiy¢ 
Douglas savs 12 to 15 of the 1906As 
ranged on the flight deck of 
wmcrs and still allow flight 
urcraft, the 


could hn 
imted-deck ¢ 
ompans 
lip vith 


landing 


yperations, ‘The 
flown 

retracted in the 
In the event of a damaged 
wing tip the aircraft can be flown with 


can be from oa 


vocal event of 


ecal dam ge 


removed. ‘The LYOGOA 
either backward or for 
cquip 


both 
cll he 


wingtip 
towed 
vard using normal deck-handling 
mont 

Ihe LY0GA 1s 

i Marine assault aircraft 

Juke the C-123, the Dougla 
1,500 mak 
ibling it to service a tash 
mvwhere in the Northern Henusphere 
number of land base 


the LOOGA is de 


ilko designed to 

tran 
port wall have a range, ct 
force at sea 


from a. large 
Within that range, 
igned to takeoff with a gross weaght of 
65,500 Ib takeoff distance of 
1.000 ft. at wind and cruise at 


over a 


ZCTO 
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15,000 Ib. payload 


inrested cal 


243 kt. with a 

Landing weight for an 
ner landing with a 25 kt 
51,980 Ib. at an engaging speed of 
39 kt. Carrer takeoff waght with zero 
payload is 48.420 Ib. with a catapult 


takeoff distance of 225 ft 


headwind is 


Specifications 

Wingspan of the lngh-wing Douglas 
issault plane is 102.5 ft. Length 4 
SS.2 ft; height of the tal, 365 ft 
Wingspan and height are approximately 
as that of the 1940, although 
the commercial plane is four ft. shorter 


the sam 


in length 

( psweep of the fusclage 
slightly sharper on the 906A; the ver 
tical tail on both aimeraft os wept 34 
degrees The LY06A has a wing 
of 1,300 ft. Lateral control 1 
plished by spoiler t feature not 
L940. The 


trim 


Diasec | 


Wea 
wmcoll 
idopted on the honzontal 
tabilizer ts 
Douglas has avoided most of — the 
high lift 
order to: mamtam simplicity 


TEHCON ible for 
complhicated techniques in 
ind coco 
nomy of operation and maintenance 
Phe short takeoff characterstic is pro 
vided by high-lift flaps, moderate wing 
50.4 Ib per sq. ft. for 
on-board — takeoff 
thrust-to-weight 


Carrict 
high 


turboprop cn 


loading 

weight—and 
ratio 
gins 

Both the 1940 and 1906A use 40° 
chord, double-slotted full-span, trailing 
cdge flaps and 15°7 chord leading edgs 
flaps. Douglas 1s 
wind tunnel tests to further develop the 
arcraft’s lft 

The fusclage ts 


planning 1 series of 


svstcm 

designed to sere a 
i igo carner but will handle a 
mum of 5S troops by 
benches It 


plu icrew of four 


mal 
mstalling troop 


tho can) carr 4 litte 


Cargo Compartment 


Volume of the carge compartinent 
2620 cu. ft. with a floor 
tf ft Thi 146 in 
high 

Phe cargo floor is designed to hold 
uniform loadimg of 300 Ib per sq. ft 
urized to S000 


wea of 


cabin wide, YS in 


Thi cockpit will be pre 
ft. when the aircraft 4 operating 
Ititude of 25,000 ft. Th 
partinent i not. pre 

Dougla hha 
the [55 ay the powerplant for the 
LQOOGA but has not vet dropped th 
Rolls Rovee S10) Dart turboprop trom 
comsidcration for the 1940. The ‘J 
develop 1.651 lip tol tukooft 
weighs 665 Ib 

Here w what D ugha 
powerplant for the 106A 
@ Full-teathering, reversible pitch pro 
which thi 


if an 
CATO) Conn 
urized 

sion on 


made a firm de 


sants on the 


ompany wall ordes 


peller 


trom Tlamilton Standard, Acro Prod 

ucts or Curtiss-Wright 

@Kasy engine accessibility through 

large hinged doors on the lower side of 

cach sem monacague macell 

© Sclf-sealing and integral 

tanks 

@ Electrical starters for cach engine 
Ihe I9OGA’S three wheel landing 

gear provides a level cargo floor 50 


wing fin 


in. above the ground Tha 
signed = te nect 
loads for 


wheel 


vCal tructure is ce 
camer landime 
urcraft Phe 

either side of 


pecihcation 
this class of 
l stecrablh 


conte! 


Landing Gear Skis 
Skis are fitting to all three 


opcritions on unprepared surfaces 
the ancraft iw used on Nharine 
Since thi wheels 
below the sha 
chirecth 
pared hard 
mv landing gear adjustment 
blectru 


Thee 


OW ce CTCCs 


Is fon 
when 
assault 
drop 


\ he ( 


HISSION 
higlith 


craft) can 


surface, the au 


fant from oan pre 


ea toa urface without 


heatmmg units serve as de 
cers on am intake 
blades and spinners 

Antieicmg on the 


honzontal stabihzer ws obtained by heat 


Coops propeller 


outer wings ind 


ing ram ai with combustion chambers 
cach outer section 
m the aft fiselage 
bleed am ws not available 
stalled in the 
\ heater m the aft 
heat to the 
erves as an anteicer 


Oni itt Wine hose 


mcd on Since CHein 


COM TE al 
Wing 


leading edge 


heater ine 
flap 

fiise hag firm Ine Cargo 
compartment and 
for the stabilizer. Windshields are 
reed by clectrncal conductive 


I he loading 


to expedite wee 


mith 
coating 
cargo door 4 desi med 
» handling and permit 
ur drop operations. bor cargo loading 
the door drops to serve i i 
iw drop operation thy 
internally without 
Thddtere linn Au drop 
can be as low as 70 kt 
Phe arresting hook for 
ittached to the 
nd retracts flush to th 
run-out as based on Ot or 
iltthough Douglas fecls that 
lOO ft i 
feasible im view of the Jow landing 
peed of the amwcraft. Maximum lind 
mg attitude 4 i nine degree angle at 
full stall 
Naxumnun 


(wit) 


loading 
romp and for 
a’ bn ransed 


cflectimg 
P| 


dour 


i“ rod 


ck ‘ h 
CarYvOo door 


Arrest 


urcraft 
landings 4 
door 
mg wie 
quircment 


r runouts of SO and 


ferry range of the LOOGA 
vithout pr 


(4th FY i 


mautical ovale 
load A 7.600 Ib par 
ned for a ty pu il fern 
nautical males 

Od cares 
cratt—tran 
parvload if 


liver over 


loud 


range of HO) 


on-board mission 
porting 16,000 Ib. tia 
O.0O00 ft. altitude 


100 tons of weo throw 











flights per day over a 1,400 nautical 
mi. range. With 19 flights a day over 
the same range, tonnage can be in 
creased to 150 tons 


Operating Cost 

Direct operating costs in cents per 
ton-mile vary from 14 cents on a 500 
nautical mi. flight to slightly over 13 
cents for a 1,400 nautical mi. flight at 
which point, direct operating costs rise 
harply to 30 cents for ranges of up to 
2,500 nautical mi. 

Performance of the I906A — for 
Marine assault missions with a 16,000 
lb. payload at a gross weight of 58,940 
lb. requires a takeoff distance of $72 
ft. with zero wind. Cruise speed is 264 
kt block-to-block speed 243 kt and 
radius of flight, 200 nautical miles 
Phese figures are based on takeoff from 
a hard surface runway 

In operations on unprepared fields 
landing weight is 55,850 Ib. and calls 
for a 475 ft. ground roll with zero 
wind, while gross takeoff weight 1s 
39.550 Ib. over a takeoff distance of 
‘Od ft. 





Gen. Nathan F. Twining 


. . J * 

British Strike Causes 

* . . 
Airline Delivery Delay 

London—Delay in deliverics of Bris 
tol Britannias and de Havilland Comets 
to U.S. airlines is threatened by a strike 
which has crippled much of Britain's 
aircraft industry 

Strike is part of a general walkout in 
the nation’s engineering industries in 
support of a 10% wage demand. 

Britannia assembly lines were idle at 
aircraft and engine plants of Bristol 
Acroplane Co. where 15,000 workers 
left their jobs. De Havilland has been 
forced to shut down its Chester plant 
which has been at work on Comet 4 and 
1A jet transports for Capital Airlines 

Nearly 10,000 emploves walked out 
of Short Brothers and Harland plants 
in’ Northern Ireland, halting work on 
Britannias for Northeast Airlines, Brit 
ish Overseas Airways Corp. and the 
Royal Air Force. First Northeast Bn 
tannia was scheduled to make its initial 
flight before the end of this month, 

Military production also has been hit 


James H. Dougles 


A. V. Roe said a long walkout will seri 
ously delay production of Vulcan bomb 
crs and Shakletons. Elsewhere in the 
Hawker Siddeley group, 74% of the 
labor force at Hamblk has W ilked out 
on production of Javelin fighters 

Rolls-Royce reports 11,000 worker 
on strike, affecting work on Avon jet en 
gines. Other companies hit by the walk 
out include Folland and Napier 





T-37A Engine Fixed 

All Cessna T-37A_ twin-jet primary 
trainers are expected to be flying again 
in two to four weeks as a result of a 
modification on the airplane's J69-T-9 en- 
gine devised by Continental Aviation & 
Engineering Corp. USAF grounded the 
trainers in March because of slinger ring 
problems (AW Mar. 18, p. 28). 

Aviation Week learned a modification 
in welding technique in manufacturing 
J69-1T-9 shafts was involved. Exclusive 
Aviation Week flight evaluation of 
1-37A starts on p. 45. 














Gen. Thomas D. White 


Defense Changes Promote White, Douglas 


Washington—Nomination of Gen 
Nathan FF. ‘Twining as the first) Ai 
Force chaiman of the Joint Chiefs of 
Staff, a move first predicted by Avia 
110N Week last Jan. 28 (p. 25), was 
formally announced by President Basen 
hower last week 

At the same time, the White House 

hed the Senate to confirm USAF Sec 
retary, Donald A, Quarles as Deputy 
Secretary of Defense to replace the 1 
tiring Reuben Robertson, Jr 

Gen. ‘Twining, Air Force chief of 
staff since June 30, 1953, will succeed 
Adm. Arthur W. Radford. Radford’s 
second two-year term expires on Aug 
1S 

Quarles, scheduled to take over from 


30 


Robertson on April 25, will be suc 
ceeded as USAF Secretary by James TH 
Douglas, now Under Secretary of the 
Air Force. Douglas’ promotion was 
predicted by Aviation Week last Sept 
10 (p 25) 

Gen. ‘Thomas D. White, Air Force 
Vice Chief of Staff, will step up to take 
over Gen. ‘Twining’s post as USAI 
chief of staff 

In the shuffle of top Defense Depart 
ment posts, Eisenhower also asked the 
Senate to approve Adm. Arleigh A 
Burke to a second two-year term as 
chiet of naval operations 

The resignation of Robertson, who 
announced he would spend only two 
years in government when he came to 


Washington in 1955, was accepted by 
the White House carly last week. He 
will assume his former position as pre 
dent of the Champion Paper and Fiber 
Co 

Gen. Twining, who will be 60 in 
October, will become the third chan 
inan of the Joint Chiefs since the post 
was created by the National Securit 
Act in 1947. His four-year term as 
USAF Chief of Staff would have ex 
pired on June 30 

Secretary Quarles first came to Wash 
ington as Assistant Secretary of Ds 
fense in September, 1953. He succeeded 
the late Harold E. ‘Valbott as Air korc 
Secretary when the latter resigned un 
der pressure in the summer of 1955 
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Martin, Ryan Sales Rise, Profits Fall 


Increased sales, substantial backlogs 
but lower profits were reported for 1956 
last weck by Glenn L. Martin and Ryan 
Acronautical Co 

Another firm, Republic Aviation 
Corp., which went through a 16-week 
strike carly in the year, reported a de 
cline in both sales and carnings 

In its annual report for calendar 1956, 
Martin reported record peacetime sales 
ot $358,961,622 and a backlog of SSIO 
milhon, more than half of it in guided 
mussile contracts 

The sales represented a 32% 
over 1955 but, despite this, net mcome 
dropped to $10,839,656 from the 1955 
figure of $13,285,297. 

Martin President George M 
ittributed the decline to these 
tors 
e Inclusion in the 1955 figure of $3, 
455,555 in non-recurring warranty items 
nd rovalties from prior vears 
e Fact that more than half of the 
sales were from cost-plus-fixed-fee devel 
opmental and pre-production contracts 
that are traditionally less profitable than 
production contracts. 


INCTCASC 


Bunker 


two fac 


1956 


Ryan Report 

Ryan, reporting on the fiscal year 
ending last Oct. 31, listed a 13% gain 
in sales—$46,998,925 as compared with 
$41,527,770 for Fiscal 1955. Backlog of 
business, as of Jan. 31, stood at $92 
million as compared with $37 mullon 
it the close of the 1955 fiscal vear 

Net profits, however, declined from 
1955's $1.550,590—$4.07 per share—to 
$1,256,769—$3.36 per share. ‘The com 
pany attributed the lower profits to the 
high “make-ready” costs for carly-phiase 
work “on the new major items on con 
tract now entering production.” 

“Make-ready” included 
ration for the production of aft fusclage 
sections for USAF’s Boeing KC-135 jet 
tanker-transport and the 707 commer 
cial version; power packages for Douglas’ 
DC-8 commercial jet airliner and ad 
vanced versions of the Ryan Firebcc 
©-2 and KDA jet drone 
prime contracts with the Air Force and 
Navy 

Book value per share of Ryan's 374 


000 net shares outstanding at the fiscal 


costs prepa 


marssile Ss on 


7 


vear's end was $29.2 
over Fiscal 1955 
Martin reported net income per share 
of 2,904,041 shares outstanding at the 
end of the year 3.73 


i gain of S2 


calendar at $3.73 a 
compared with $4.68 at the close of 


1955 


Republic 
Republic Aviation’s net profits for 
1956 stood at $7. 367.435 on ik of 


$346,214,310 as compared with 1955 
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carmmngs of $14,731,134 on sales of 
$547,387,242 

Sales are expected to continue to de 
chhne somewhat durnng 1957 because 
ét the completion of b-S4I 
to the Air Force. Volume production 
of the supersonic F-105 fighter-bomber 
won't get under wav until 1958. Pro 
duction of the reconnaissance version of 
the I-S4h was completed last vear 

Republic’s backlog as of Dec. 31 was 
reported at $226 million. Additional 
orders being negotiated at the time had 
a value of $334 million. Per share earn 
ings on 1,472,013 common shares dur 


delivenes 


ing the year were $5 as compared with 
S10.01 mm 1955 

Glenn L. Martin’s total expenditures 
for plant, property and equipment im 
1956 totaled $16,556,191, with a major 
share of the total 
pany’s new plant at Denver where the 
litan imtercontinental ballisti 


will be produced for USAI 


going for the com 


rissile 


Vertol, Kaman 


In the helicopter ficld, Vertol Air 
craft Corp 
carnings for 1956, while both sales and 
carmings for Kaman Aurcraft Corp. de 
clined during the vear 

Vertol recorded net carnimngs of $3, 
437,563 on sales of $90,025,697 for 
1956, a 121% and 
a 56°% gain in sales over the previous 


reported record sales and 


mcrease im camming 
veal 

Backlog as of Dec. 31 was $117 mil 
lion as compared with $125 million at 
the end of 1955 

Military orders for the T}-21 are al 
most completed, however, and Vertol 
President Don R. Berlin admits that 
“the declining rate of delivenes now on 
the books for 1958 and the long lead 
times required for hehcopter produc 
tion make it probable that cmploviment 
this vear will be reduced.” 


Vertol hopes to plug the gap through 
the certihcation of the [L-21 for cmwihan 
operation and by anproving the capa 
bihties of the PE21 itself through the 
mstallation of twin-turbine  cngines 
sometime this spring 

Kaman said the drop was duc to a 
stretchout m=  delvery schedules of 
Navy's HOK-1 helicopter. ‘The stretch 
out, plus 1 new production contract, 
mereased HOK-1 production by a vear 
and a half, to January, 1959 

Kaman sales for the vear 
to SI2,3S0,8S65 from 1955's 
$69. Net camings for the 
$400,222 as compared with $425,515 
m 1955 


dee lined 
$14.503 


Veal WCole 


Other companics reporting i lauded 
© Burroughs Corp., revenues of $272 
$79,246, fora gam of $52,476,794 over 
1955. of $14,197,021, 
an merease of $2,365,517 
© Air Reduction Co., record sales and 
Sales in 1956 totaled S169 
mm increase Of approximately 
1955's SI49,231,826. Net 
reported at 


ind net mecone 


carnings 
$18,703. 
14 ‘ inc! 


carmings for the 
$15,731,579 as 


369.290 m LOSS 


Voar were 


caupared with SII, 


Minneapolis-Honeywell 


Drops Boston Transfer 


Nine apolis Plone vw I h iS dropped 
plans to transfer ity transistor manufac 


tunng and cngimcenng operation from 
Nine polis to Boston 
of the cost of such a move and 
of new facilities 

Phe action had given rise to rumors 
that Minneapolis Honevwell was retit 
mg frome the field, but com 
pany says it now phins expansion of its 
Nini ipolis facility Sonn 


cnginecnng and research activities 


biase d on new 


estimate 


transistor 


transistor 
Ww ill 


remain in Boston 


Australia to Order C-130, F-104 


Melbourne—Australia will pattern the 
Roval Australian Air Force on the ULS 
Au borce and in the futur 
only U.S. made or U.S 
ment, starting with the Lockheed C130 
and b-104 

lies will not be broken with 
RAI, but emphasis will be on coopera 
tion with U.S. Aur Force and the adop 
tion of U.S. policies and method 

Initial order for 12 C-130 Hercule 
transport aircraft may later be doubled 
but if USAT that other plane 
developed in the meantine, are better 
RAAF will place its orders for additional 


rccom 


will order 


ty pe cquip 


entirely 


ce ( ule 


planes with the manufactures 


mended by U.S. Aw Force 


N\ustr than torres ot 
facilituc 
will be im 


pare parts and 
for the Hercules 


domestu 


ntormance 
urcratt 
demand 


CXCCSS ot 
Ihe idea is to have emergenc 
for USAT 
relatively 
mall number of F104 
in the State 
for the manufacture 
of both the blectru 79 cn 
gines and the airframes 
Australianemade ancraft) might be 
exported to New Zealand or SEATO 
though Lockheed has vet to 
f Lockheed ha 
to mterest the New 
in the two airplane cl 


tores and facility 

RAAI 
dcelwern of a 
fighter 
to obtam a licens 


expects a carl 


mad md erp 


(seneral 


nation 


ITE been ittempting 


Zealand au force 


ilso j trying 
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Sea Venoms Grounded 


Melbourne—Royal Australian Navy 
again has grounded its entire fleet of 
de Havilland Sea Venom aircraft. 
Grounding order applies to planes 
aboard carrier Melbourne and to those 
at the Nowra base in New South Wales. 

Airframe problems are blamed for the 
grounding. Australian Navy has had 
some fatal accidents with its Sea 
Venoms. Extent of the currently ex- 
amined airframe problems is not vet 
fully known but information from the 
Royal Navy in England indicates expen- 
sive rebuilding of parts of airframe may 
be necessary, 











to sell the Electra Turboprop transport 
to ‘Tasman Empire Airways 

In spite of strong British pressure 
there will be no orders placed for the 
P. 1. fighter nor for any other British 
fighter 

The policy to buy only U.S. type 
aircraft will be apphed to equipment 
other than aircraft and spares although 
British manufacturers are willing and 
anxious to supply some equipment suit- 
able for operation with US. made or 
U.S type equipment Such equipment, 
as flight simulators, may be bought in 
the United Kingdom, 

Initial requirements of the RAAF for 
the F-104 would be between 35 and 
10 units. In about two years, RAAF, 
assisted by U.S. advice can estimate 
further requirements in the light of 
information available on the obsoles- 
cence factor of F-104s, importance of 


missiles vs, fighters and probable avail- 


ability of new fighter types. 

No purchases of bombers are envis- 
ioned, but crews may undergo training, 
including training in the United States, 
to be able to fly modern bombers in 
time of emergency, 

Such a policy regarding bombers will 
economize on foreign exchange. ‘The 
bomber pohey reflects a new line of 
thought among RAAF officers and 
Australian government policy makers 
They would like to put emphasis on 
very. highly tramed = flving crews, on 
thoroughly experienced ground - staff 
ind on maimtenance and repair bases 
econd to none. In case of emergency 
they are hopeful of obtamimg ftront- 
line U.S. aircraft and equipment. It 
ppears that some assurances to this 
effect were obtamed during the last 
meeting of SEATO in Canberra 

I lying training in the RAAF will for 
the tune being be conducted on exist- 
mg de Havilland Vampire — tramers 
Next series to be ordered will probably 
be a US. jet trainer to be made under 
license in Australia. 

\s for missiles, the RAAF is looking 
forward to receiving air-to-air and air-to- 
ground mussiles of U.S. design. 


32 














VARIED LOADING possible includes two Jeeps, which can be driven up integral ramp (top); 
heavy cargo, moved directly from truckbed level, using plane’s monorail, winch and mobile 
pallets (center) and high density troop carrier interior, for 28 fully armed soldiers on wall 
type side-by-side seats. Civil high-density passenger model can seat 27 passengers. Another 
interior layout allows 22 litters to be installed. 





PLUSH TRANSPORT for businessmen or military staff officers has 12 comfortable chairs. 
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DHC-4 CARIBOU utility transport is sketched bearing U. S. Army markings to show how it will look when that service takes delivery in 


1959. Army is getting five tor evaluation, Swept up rear fuselage has loading ramp for fast stowage of up to 7,300 Tb. of cargo 


DHC-4 Combines DC-3 Load With STOL 


Wide range of military and civilian 
missions at low-operating cost will be y 
possible wath de Tlavilland-Canada’ ' pero oven vi ro yA 
new twin-engine DHC-4 Canbou utility ee 
transport, first detailed specification oie nar end 
how ‘ 

Accordmg to latest official data, 
the Canbou wall be basically in the 
DC-3 load carning category, but will 
have takeoff and landing performance 
from rough au trip equal to or exceed 
ing the smgle-cngme Beaver and Otter 

Direct operating costs are ¢ timated 
by the manufacturer a $99.37 pcr 
flight hour and direct operating cost 
per ton/statute mike 1S.7 cent 

U.S. Army has ordered five Carbo 
for cvaluation at a cost of $2.5 
AW Jan. 25 p 3 Dechven 

heduled to b a \ 
the initial pr tots 
flight by mudsumuner 

Although imutial pr 
vill be powered | 
WA hiitrve ROO 7 nn 
Havilland -€ mada not that 
tallation of turboprop pr ical 

Wreht RIS is avail WIDE-SPAN TAIL, with twin rudders, cranked wing and upswept fusclage are noteworth 


! 
iterate oO cngin design characteristics of new Caribou. Boxy fuselage lavout j planned for maximum use of 





mtenor for variety of loading including passengers, bulky cargo and vehicles. Besides U. § 


Anmy orders, further orders are expected for Canadian Arun 











Wingspan (to Center Line of Tiptanks) 
Wing Area 
Aspect Ratio 
Horizontal ‘Tail Span 
Horizontal Tail Area 
Vertical Tail ‘Total Area 
Maximum Height 

Clear Height Under ‘Tail 
Cabin Volume 


Kmpty Weight 
Radio 


Iwo Crew Members 


Design Gross Weight 
Deicing Kquipment 
Passenger Furnishings. ........ 


Powerplants 


lakeoff Ground Run 

lakeoff Run to Clear 50-ft 
Landing Run (Dry Concrete) 
Landing Distance Over 50 ft 
Climb Gradient After Takeoff 


Rate of Climb, One Engine Out 
Service Ceiling, Two Engines 


Service Ceiling, One Engine Out 


200 Statute Mi 
400 Statute Mi 
600 Statute Mi 


fuel for 45 min, flight at cruise power, 





DHC-4. Caribou Specifications 


SPECIFICATIONS 


Fuel and Oil for 500 mi. (With Reserves) 


Payload for 500 mi. (Stripped Freighter) 


PERFORMANCE' 


Fakeoft Rating at 2,700 rpm. at Sea Level. Max, Continuous Rating, 1,200 bhp. 
at 2,500 rpm. Normal Rated Power, 1,200 bhp.; High Impeller Ratio, 1,100 bhp. 


kin Route Rate of Climb (Normal Rated Power) 


Rate of Climb at 5,000 ft., Two Engines 
Rate of Climb at 5,000 ft., One Engine Out 


Cruise Speed, TAS, at 750 bhp., at 7,500 ft 
Stalling Speed, Flaps at Landing Position 


PAYLOADS: (FREIGHTER) 


Performance is at 24,000 Ib. gross weight under International Standard Atmos 
phere conditions, unless otherwise stated. 

Payload-range data include these fuel allowances: climb from sea level to cruise 
altitude; descent trom cruise altitude to sea level, final circuit and landing; reserve 


180 sq. ft 
27 ft. 8 in. 
10 ft. 

1,052 cu. ft. 


14,500 Ib. 
200 Ib. 
2,575 Ib. 
340 Ib. 
6,385 Ib. 
24,000 Ib. 
315 Ib. 
up to 1,500 Ib. 


2 P&W R2000-D5 at 1,450 bhp. 


Zero Wind 10-mph, Headwind 


450 ft. 330 ft. 

800 ft. 650 ft. 

300 ft. 230 ft. 

700 ft. 550 ft. 
18% 


1,580 fpm 
420 fpm. 
1,580 fpm. 
380 fpm. 
26,000 ft. 
13,000 ft. 
185 mph. 
59 mph. 


7,320 Ib. 
6,700 Ib. 
6,000 Ib. 








port, the Caribou is designed to handk 
these roles 

e Front-line Anny vehicle capable ot 
carving 28 combat troops in bench 
type seats. Civilian transport will carry 
7 passengers Ambulance version will 
carry 22 litters 

e Military or commercial cargo plane 
with pavloads varving from 6,000 Ib 
over 200-mi. range to 7,320 Ib. for 600 
mi. Ultimate range is 1,200 om. with 
full standard tanks 

@ Executive or military staff transport 
carving 12 passengers im comfortabl 
seats with headrests 
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Simple, conventional structure will 
be used capable of taking rough treat 
ment with a minimum of field) main 
tenance. Unobstructed cabin area will 
be accessible through large rearloading 
doors under the tail. Cabm floor di 
mensions will be 734 in. by 23 ft., cabin 
height 73 im. and width at elbow level 
$3 in. Mloor height from the ground will 
be 42 m. to facilitate direct loading 
from tracks 

Facilities will be included for mount 
ing a monorul crane, winch and mo 
bile pallct to speed loading. Loading 


I mp hay bn positioned horizontally 


for direct loading from truck bed height, 
or may be lowered to the ground, per 
mitting entrance of small vehicles. Cari 
bou will be capable of taking two Jecps 

Another prime characteristic of the 
Caribou will be its short field perform 


ance, aided by its full-span doubk 
slotted flaps with outer trailing portions 
working independently as aileron: 
Landings and takeoffs will be possibk 
hom improvised strips SOO ft lon 
Dec Havilland estimates actual takeoff 
run as 450 ft. in zero wind and states 
that takeoff distance with a 10-mph 
headwind should not be over 330 ft 

hight performance includes cruise 
speed of approximately 185 mph. at 
91% takeoff power. ‘Touchdown land 
ing speed will be less than 60 mph 
Rate of climb at sea level with two 
cngines 1s cstimated at 1,550 fpm; with 
one engine out, climb will be 420 fpm 
Service ceiling is planned for 26,000 ft 
Single-engine cciling of 13,000 ft. is 
calculated by the builder. 

After the Caribou completes civil air 
worthiness trials, it will be turned over 
to the Canadian Army for further tests 


. 7 . 
Business Amphibian 
To Use Ducted Fan 

Los Angeles—Twin-jct, 5-place, +50 
mph. utility amphibian designed proj 
ected by Aircraft Marine Engincering 
Co., Sepulveda, Calif. is for an ad 
vanced ‘Turbomeca ducted fan engine. 

The amphibian presently is being de 
veloped around ‘Turbomeca’s Aspin II 
turbofan (Continental Aviation & Ei 
gimecring Corp.’s Model 420), but 
quirements for imereased range and 
speed have prompted AMEC officials to 
mvestigate new powerplant possibilities 
Conferences were held recently with 
lurbomeca’s director general, Joseph 
Szvdlowski, who was accompanied by 
Armand Villatte, chief engineer of 
French Air Ministry for gas turbine 
Wilham Svring, Turbomeca’s chief cn 
gincer, and Charles C. Busenkell, W<« 
Coast executive engineer for Continen 
tal Aviation & Corp 
Purbomeca’s American hicensec 

Mockup of the amphibian is bemg 
built in a temporary plant m Van Nuy 
Calif. Prototvpe is expected to fly in 
1958, company officials sav. The plane 
is a Ingh midwing configuration, will 
gross about 9.000 Ib. which will in 
clude about 4,100 Ib. structural weight 
Span will be 46 ft., length 37 ft. Wing 
will net be equipped with floats but 
landing gear will double im service a 


hnginecnng 


ponsons 

The craft also will have STOL capa 
bilitv. Its boundary laver control 
tem will feature super-circulation f¢ 
iccelerate the flow over flap and aileron, 
and distributed area suction over upper 
surface of the wing 
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STRATEGIC. WEAPON — cioseis 
ment and testing he Snark SM-62, like the powe 
nerica’s first intercontinental guided 1 


ommand of the U.S. Aur Fores 


NOR TIEROP 


of the Firat Intercontinental Guided Missile 
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F-89 Radar Not Locked on DC-7 
In Collision, CAB Hearing Reveals 


By Richard Sweency 


Los Angeles—Northrop b-59J Scot 
pion which collided in midair with a 
DC-7B over the mm of the San Fer 
nando Valley Jan. 31, was ma 30 deg 
bank to the left at the moment. of 
impact. The F-89’s radar was in naviga 
tion (beacon) mode at the time of col 
hsion, precluding any possibility the 
imterceptor was mistakenh locked onto 
the transport or that a radar presenta 
tion could have warned of the impend 
ing crash 

This was brought out at Civil Acro 
nautics Board hearimgs here mto_ the 
crash which took eight lives, including 
three school children who were struck 
when the DC-7B wreckage fell into the 
athletic vard of the Pacoima Jumior Thigh 
School. Other testimons 
@ Examination of wreckage by 
structures group imvestigators 
the DC-7B suffered structural 
in aft fuselage and empennage 
just prior to wreckage striking — the 
ground. Auirload failures were 
the structures investigation 
stated, when the D¢ pilots made a 
last second cffort to hold their almost 
uncontrollable aircraft in the air an 
other second or two, long cnough to 


CAB 
showed 
failures 


ATCAS 


induced, 
report 


clear the school 

¢ Scorpion radome nose 
DC-7B wing leading edge 
stations 530 and 613, slicing off S4 ft 
transport wing which 
recovered by structures ivestigators im 
good cnough condition to vield = valid 
information on the impact. The Scor 
demolished back to 
crushing radar and 


struck the 
between 


section of was 


pion’s nose was 
fusclage station 125, 
the forward fusclage fuel tank 
bottom sections in this area 
covered and, combined with the DC.7B 
Scorpion 


Pop and 
WCTC TX 
wing evidence, showed the 
mgle of bank at impact 

¢ Impact area scrutiny showed longitu 
dinal axis centerlines of the two au 
planes were almost parallel DC-7 
airfoil tears indicates the F-S9 flight 
path was closer inboard at the transport 
wing trailing edge than at the leading 
cdge, angle averaging 3 
deg. 

e Close approximation of the collision 
location over the ground was obtained 
from a Los Angeles city surveyor, Ford 
Taplin, who took sights with his already 
iligned transit. Increasing value of 
laplin’s observations, although — they 
were made the day after the crash, was 
the fact that the 
Air Force basic and advanced instructor 
during World War I, has 2,500 lit 


flight time, holds a commercial pilot's 


convergence 


witness served as an 
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certihcate with instrument rating. This 
sights placed the crash over a hilly area 
which is not heavily populated. Track 
of the aircraft were estimated at gen 
crally west for the D« 
1-S9. Whatness accounts of the 
indicated that after the 
e DC-7B, on a track of 
peared to stay in its path 
then enter 
turned about 
ing the appearance of a spin part of the 


cast tor the 
crash 
impact 

2600) dex ip 
| 


1 few sccond 


a steep clive I hic panne 


its longitudinal axis gis 


wav down, straghtened out and le 

tated pilot WCTK 
attempting to Just before 
ground impact, the plane appeared to 


two times as if the 


level out 


blow up or disintegrate, tha ippare ith 
bemg the point where the ur load 
structural failures related by the str 
tures mvestigation report on 
curred on the 1D 


group 
Phere was no fir 
during its fall 

© F-89 enveloped im fire, de 
curve moats fall 
380 kt. TAS 


cubed i 


short ifter mo 


Vvcory 
mentum of it 
dissipated Saw one person cyect from 
the yct very shortly after the 
The F-S9 followed a course of 
during its fall 

burther substantiating the theory of 
the last ditch DC-7 pilot ettort to clear 
the school area, the CAB powerplant 
mvestigating group noted im ity report 
that all four cngines were tom 
ther nacelles before 
the failures all from downward bending 

lestumony by Armold Heimmerdinges 
Douglas Santa Monica flight operation 
manager, was to the effect that the 
flight was the first for the airplane 
which was built for Contmental An 


LE { 


pact 


] rt) ck ” 


from 


ground Np t 


Lanes 

Report by the CAB flight operation 
group showed the airliner had taken off 
from Santa Monica proceeded over thy 
Island = where 4 
report was sent to Dougla 
ground control. ‘The plane then climbed 
to 25,000 ft. and agam checked with 
Douglas at Ontano, 50 au mules from 
the Santa Monica plant Report wa 
routine.” Next transi 
telling of the collision 
S9 to North 
micicate the 
med 


flight 


ocean to Catalina 


routine” 


iain hom Wa 
the last 

Radio report by the I 
rop facility at Palmdak 
wer 


required radar run bemge ¢ 


out when the crash occurred, the 
operations report said 

On the witness stand, Northrop ‘Test 
Pilot James Bugbee pilot of the target 
I-59 taking part in the radar check idl 
his last Roland Owen 


who was filving the mterceptor mvolved 


message from 


m the crash, wa im omstruction to 


start 
check 


your 90 now, Jim Phe radar 


flight pattern consisted of a 





F-89 Nuclear Capability 


Northrop F-89 Scorpion radar and 
fire control system gives it the capability 
to handle the Ding Dong 
missile as an 


Douglas 


nuclear warhead air-to-air 


mtercept testimony indicated 
at a CAB hearing in Los Angeles on an 
I-89 collision with a DC.7, 

Radar records trom the aircraft in the 


crash showed that special weapons test 


weapon, 


runs had been made prior to the crash 
b.89, 


mentioned the 


The radar observer of the who 


survived the crash, also 


special weapons configuration 











with 90 
urcrft between 
back together 
ian on the proper mtercept heading 
Bugboc md that at) was 
Cowon to boon moa 
ifter 
triria, cane at 
tom to tell the 
the tum 
neve rot tha 


nwsor THLATICUINEGTS 

turns by both 
passes to bring the plan 
normal for 


brave turn himself 


giving the target hip orders to 
ilo had been Owen's cu 
target iftes 


te ich) on nd le 


hip pilot 
Bugbes 

from Owen, al 
of the lost an 


ittitudde at the 


word 

thongh he was not sure 
plane 
time of the 


In addition 


CAaCE position on 
rash 
Bugbee said, he was not 
ure Whether Owen was flying bas prlianne 
ith autopilot or manually, either be 
mg possible Phe b-S9Y fire control ss 
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Local Lines Split, Form New Association 


Eastern, western carriers divide on basic policy; 


association of local and 


By L. L. Doty 


Washington—The deep breach be 
tweoen casternm and western local carriers 
now appears irreconcilable 

Phe sharp split, which had been de 
vcloping over the last two years, began 
comming to a head on Keb, 1) when six 
western carriers resigned from the Con 
ference of Local Airlines im a joint letter 
sent to Conference Chairman John 
bloberg (AW *hkeb. 15, p. 25). The 
resignations left the conference with 
“ven members 

The six dissident members have now 
formed a new group known as the Assn. 


of Local and ‘Verntoral Ailines im a 


blunt rebuttal to attempts to reconcile: 


differences between the two groups. 

Although the action was taken as a 
result of growing resentment against the 
conference’s methods of solving many 
local airline problems, differences be 
tween the two groups on broader issues 
of basic operating policy have created 
an even wider-spread division, 


Why the Split 

Some of the issues causing the sepa 
ration are 
@ Cjuaranteed Loan Bill, Western cat 
ners would like to see this bill pushed 
through Congress so that their re-cquip 
iment programs can be launched as soon 
as possible, ‘The six airlines sent a letter 
to the Civil Aeronautics Board endors 
ing a CAB suggestion for government 
guaranteed loans at the same time they 
resigned from the conference. ‘The 
conference has not vet taken a public 
stand on the proposed bill 
e Capital Gains Bill, Some westem au 
lines sce little value m= this bill as a 
means of building funds for the pur 
chase of new equipment. ‘They point 
out that capital gains from the sale of 
DC 3 equipment will make only a minor 
contribution toward the purchase ot 
more modern aircraft. Most castern car 
ners Want to see this bill precede the 
Guaranteed Loan Bill on the grounds 
that Congress will be more receptive 
to the Capital Gains Bill and “fist 
things should come first.” 
e Rate of return. Most western carriers 
are supporting a revision of the rate 
of return formula but prefer to pump 
for better route structure and more 
modem equipment as a means of attain 
ing sclf-support, As one western airline 


38 


territorial airlines formed. 


official said, “Liberalized subsidy will 
never provide us with long-term protec 


tion.” Many castern carriers see no 
escape from subsidy for years to come 
Dissenters 


Dissident airlines include West 
Coast Airlines, Bonanza Air Lines, Cen 
tral Airlines, Ozark Ai Lines, Lake 
Central Airlines and Frontier Airlines 
Southwest Airlines jomed the group in 
signing the letter endorsing Govern 
ment Guaranteed Loans but retained 
its membership im the conference 

Chairman of the new association is 
Nick Bez, president of West Coast 
Airlines. Joseph P. Adams, former mem 
ber of the Civil Acronautics Board, has 
been retained as counsel for the group 
and will act as executive director until 
a full-time director is selected. 

The association also hopes to attract 
territorial airlines as members. ‘Trans 
Pacific Airlines has joined the group 
as an allied member, and Hawaiian Air 
lines will propose membership at its 
next board of directors meeting. Alas 
kan carners also have expressed an 
interest in the new organization, 

The six carriers have been unhappy 
for some time with the progress made 
by the conference and have charged it 
with failing to take any action on a 
number of matters such as the Guar 
anteed Loan Bill. ‘The six also are un 
happy over conference's alleged lack 
of “aggressiveness” in attacking jocal 
aitline problems 

According to Keith Kahle, Central 
Airlines president, his company with 
drew its membership because, “We 
weren't getting what we thought we 
should from the conference.” He said 
that, on visits to Washington, he was 
“amazed” at how little federal officials 
know about local airline problems both 
at the CAB and in Congress. 


Conference Aims 


Ihe Conference of Local Airlines 
was formed in 1953 under the direction 
of Chairman Donald W. Nvyrop, now 
president of Northwest Airlines. Pur 
pose of the organization was to repre- 
sent the carriers on problems peculiar 
to local service operations and on mat 
ters that might not necessarily fall 
within areas covered by the Air ‘Trans 
port Assn. 

Mloberg was named to fill the posi 


tion vacated by Nyrop in November of 
1954. Legislation passed in 1955 grant 
ing the local carners permanent certi 
fication is generally attributed to the 
work done by the conference 

Most carricr members have 
anxious to establish a permanent head 
quarters with a regular staff to handk 
conference activities. Such a program 
was being developed but was dropped 
when the six airlines withdrew their 
membership. bloberg continues to con 
duct conference activities from his law 
offices here. 

Phe new association will vest con 
ina board of directors headed by a 
chairman and vice chairman. ‘Vhe boar 
will consist of six directors from the 
local service airlines, two from the Alas 
kan carriers and one from the Hawaiian 
airlines if and when the latter two 
groups decide to join. A full-time ex 
ecutive director will be hired by the 
nine-man board, 


been 


} 


Dividing Line 

Unanimity of opimion on the variou 
issues involved docs not always cxist 
within cithes of the two groups, and 
the line of division between the two 1s 
not vet entirely clear. But this much 1s 
admitted by most members of the con 
ference—the ultimate goal of all carriers 
is essentially the same. Only the method 
of approach toward reaching the goal 
differs, and this difference may weaken 
the cffectiveness of the overall drive 
toward sclf-sufficiency 

lor example, the western carriers ma\ 
possibly bring their plea for government 
guaranteed loans direct to Congress 
without secking CAB support. ‘Thes 
contend that permanent certification for 
local service carriers was passed by Con- 
gress in 1955 without CAB’s endors¢ 
ment of the bill 

Eastern carriers, however, argue that 
permanent certification had the backing 
of constituents in virtually every 
gressional district but that this will not 
be the case on the Guaranteed Loan 
Bill. They emphasize that CAB back 
ing will be essential to a program that 
Is loosely presented to Congress by an 
industry split down the middl 

The six airlines have a deep-rooted 
fechng that the conference has been 
dominated by Mohawk Autines, Pied 
mont and Allegheny Airlines. ‘Thes 
further charge that these airlines cither 
own or have ordered modem equipment 
and are not faced with an urgent need 
for guaranteed loans 

Allegheny operates a 


con 


flect of five 
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Martin 202s in addition to DC-3s, Mo 
hawk operates seven Convair 240s and 
Picdmont has ordered 12 Fairchild b-27 
turboprop transports. 

However, three of the six resigning 
urlines have also ordered the I-27 
Bonanza two, West Coast four and 
Frontier four. Other airline planning to 
purchase the F-27 is Southwest with 
two on order. 

Many of the stronger 
resisting the Guaranteed Loan Bill on 
grounds that it would place them deeper 
under governmental control. ‘They fear 
such a. situation would remove am 
traces Of individual enterprise in future 


CUrricrs Ale 


progress 

Midwest and southern airlines also 
have shown resentment over the alleged 
domination by the three relatively 
large carriers, but they have genecralls 
supported the conference’s practices and 
policies 

For example, Trans. bexas 
bearl McKaughan says there was no real 
decision for his company to make in the 
battle since he is generally satisfied with 
the work the 
believes the “program is 
fairly well and m an orderh 

This conservative approach 
to be typical of the carriers remaming 
m the conference. Gencrally, they feel 
a strong need for a conference that will 
supplement the Air ‘Transport Assn. bs 
lending direction to a program designed 
to strengthen the carriers’ positions. 

Iwo associations, they sav, 
only a damaging effect on this program. 


President 


conference has done and 
progressing 
fashion 


ippe ats 


call havc 


Route Progress 


All carners are hopeful of obtaming 
more profitable routes through — the 
litting of restrictions on present routes 
Conference members feel that consider 
able progress has been made in this 
direction through the “skip-stop” de 
cisions and cite the award of non-stop 
rights between Syracuse and New York 
as an example. North Central is hopeful 
of getting Duluth-Chicago non-stop 
rights and is now awaiting the CAB 
cxamuner’s decision which is duc shorth 

Need for patience ts emphasized by 
the conference a result of 
philosophy expounded by CAB bureau 
clicf of air operations in the Seven 
States Area Investigation. The Burcau 
‘cach local service carrict 


members as 


counsel said 
should be given a free hand to develop 
‘its areca.’ ” 

It was recommended that 
tions granted be “subject to the condi 
tion that after cach 
served on two round trips daily, it may 
be overflown on additional flights pro 


iuthoriza 


point has been 


vided stops are made at two intern 
diate points on all flights between the 
Jon i] Carricr s 
which are served by the 


SCTV ICE tenminal pomt 


samc trumh 


Carricr 


Bonanza that 


Airlines is claumme 
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strengthcnimg of the route structure 4 
“inseparably related” to the 
uircraft at 


I thzed 


(ype ration 
sclf- suffices 


of more modem 


ency is to be 


Equipment Needs 


Phe ailing pomts out that local sen 
ice carners using the DC-3 must attam 
load tactor of 9S m order 
It contends that futur 
toward sclf-sufficiency, even 
unprovement, is sub 
with DC 


ih ANCTARSC 
to break-even 
, 
progress 
rout 


with some 


ject to “serious limitations 
cquipmecnt 

Lo support its order for the b-27, the 
airline told the CAB that it would have 
i breakeven need of S96S,000 im 1959 
with an all DC.3 
existing routes. It 
the “bk-27 did not vd 
tional trafhe, it would reduce the break 
cven need to $729,000 If trafic wore 
stimulated by 1 by the be27, the 
breakeven necd reduced to 
S455,000, the airline said 

Ihe Guaranteed Loan Bill recemwed 
from the CAB late 
last year when James Durfee, CAB 
chairman, told bh loberg that the ck 
vclopment of a program of equipment 


operntion over its 
that 


timulate any 


idded even aft 


would be 


trong support 


loans guaranteed by the federal govern 


ment to assist the local service airline 


in financung needed modem aimcratt un 


let ippropriate circumstances would 
«© looked upon with favor by the Board 

It was this letter that prompted the 
cndorsement by the six local 
The « taken no position 


on the ossuc 


vir tann ‘ 


onference has 


Adams’ Proposals 
hloberg has dechned to 
publicly on his stand 
Sst Joseph Adams told) Aviation 
Wark that he had not met wath the 


new bourd of directors to 


ouiment 


conceming the 


sSsOCLATION s 


formulate a poley program since his 
ppointinent to thre post 


Hk did ‘AN he 


the group an improved rate 


would recommend to 
Strivctirre 
means of amding local service cat 
Adams also said he wall ask the 
ssocnition to support the « mpaign by 
Rep. Dan blood (D.Pa.) to transtes 
more commercial trfhy 
the Mualitary Aw Tran port Service au 


mcans of 
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Senate Group Voices Opposition 


To Netherlands Bilateral Pact 


By Ford Eastman 


Washington—Dutch nevotiators eck 
ing new concessions before the sit 
of a U. S Netherlands au 
found little support for their cause List 
weck from the Senate Interstate and 
boreign Commerce Commiuttec 

Committee chamman Sen. Warren 
G. Magnuson (D.Wash nd his 
group docs not even favor the 
ot a 
ment 


hihiy 


ALTCCTIM uit 


iin 
bilateral au transportation agr 

with the Netherland Instead 
commuttee feck that the 
commercial 


he said, the 
current 
air operations between the 


pohics Zovcming 
two coun 
trics should be continucd. At present 
Pan Amencan World Aiwa 
between New York and Amsterdam un 
der permission granted by the Dutch 
KLM, Roval Dutch Airlines, op 
crates between Amsterdam Now 
York with U.S. permission 

Sen view ifter 
a closed conference between the 
State Department officials and 
\cronaut 


«ope pate 


and 
and 


Magnuson aired hi 
com 
mitts 
member of the Cul 
Board 

Purpose of the mecting, the Senator 
to have a comple te and tran 
S Dutch negotu 
with the Ulnuted 


wing of the recent 


nd, Wa 
discussion on the ( 
tion negotiation 


Kingdom and the 


| S.Mesican ai bilateral agreement 
(AW Mar. 15, p. 45) 

Phe current ¢ resulted from 
to the signing of the Dutch 
filed by Stuart G.- Tipton 
Ai Tiansport Assn 
of | So oan 


have not 


ontorence 
objection 
igmocinent 
president of thre 
Pipton said a miayorits 
camer feel that thes 
adequate opportunity to be heard 
sich the ilso feel that 
boascnhowes letter to the 
Netherland Ninnister on March 
1S wall ctlect: upon 
the State Department's attitude in the 
Case In the letter, basenhower said 
he had “mestructed the t S 
tion to give the most yernou 
ideration” to the Netherland 
Issune it stake on the 
ound the 
ifttempt to 


had an 
Lipton vir linn 
President 
Prins 


brave ceo idcrable 
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con 
requ t 
current nego 
Netherhond 
obtain com 
KILN Houston 
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nvghts through New York on 
Netherlands Curacao route 
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mercial oglits for inte 
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transit 
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breaty Organization 
One of the objection sirtin in 
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to oxtension of KIM Atlantic route 
to New York on ta low fom and | 


continue a mn anportant 


North Atlant: 





Angeles is that the Dutch offer 
nothing im return, 

Pan American World Airways al- 
ready serves Amsterdam and is not 
seeking additional authority. A spokes- 
man for ‘Trans World Airlines, also a 
transatlantic carrier, said I'WA is not 
planning to ask for Dutch landing rights 
because it does not believe the traffic 
warrants additional airlines. 

‘Tipton testified at last weck’s mect- 
ing that the U. S. policy toward the 
Netherlands already has permitted the 
Dutch to build a world-wide air net 
work on U.S. traffic. He said that, in 
1955, Pan American took $109,000 in 
revenues out of Amsterdam, while the 
Dutch took $12,849,000 out of New 
York, 

The Senate committee's interest in 
present negotiations also stems from 
previous agreements signed with Ger 
many. At that time the U. S. govern- 
ment granted Lufthansa, the German 
airline, a large number of major U, S. 
facilities. ‘The agreement was bitterly 
opposed by U. S. carniers. 


can 


Greater Airline Voice 


The protests led to the introduction 
of a bill in the Senate to amend the 
Civil Acronautics Act to give the air- 
lines and the CAB a greater voice in 
negotiations. ‘The bill failed to pass 
during the last session of Congress, but 
it has been reintroduced. 

The bill would limit the powers of 
the President to act in foreign air mat- 
ters except where national defense or 
foreign policy is involved. It also pro- 
vides that the CAB must notify any air 
carrier whose interests would be affected 
and consult with its representatives dur 
ing negotiations. In addition, it would 
place a representative of the air carriers 
on the U.S. delegation during formal 
negotiations. 

The signing of the U. S.-Mexican 
bilateral on March 7 also brought 
about increased activity in Washington 
last week. 

While the CAB moved ahead in its 
sclection of carriers to serve the two 





Cubana Orders 707s 


Compania Cubana de Aviacion has 
paid a deposit on two Boeing 707s with 
J57 engines and has signed a letter of 
intent to buy two Bristol Britannias. 

Aviation Week has learned that the 
aitline expects fall, 1959 delivery of the 
Bocing jetliners for use on its run to 
New York, Delivery of the Bristol turbo- 
props is planned for mid-1958 and they 
would be used on Cubana’s European 
route, 

Cost of the Boeing order is $12 











U. $.-Mexico routes still pending (AW 
March 25, p. 23), American Airlines 
announced it would not prosecute its 
application for the New York, Wash- 
ington-Mexico City route. 

The move left Pan American Wend 
Airways and Eastern Airlines sole appli 
cants to provide service. Hearings in 
this case resume tomorrow, 

Instead, American filed a motion 
with the CAB urging an immediate 
hearing on its 10-year-old application 
for nonstop service between Chicago 
and Mexico City. The airline now op- 
erates between Dallas, San Antonio and 
Mexico City under temporary permis 
sion from Mexico. It also operates be 
tween Chicago and Dallas under do- 
mestic authority and can offer through 
service to Mexico City from Chicago 
but not nonstop. 

American, through its counsel How- 
ard C. Westwood, said its application 
to provide nonstop service was filed in 
1947 and that at no time since has any 
competing application for similar au- 
thorization been filed. 

During this period the U. §S. and 
Mexican governments have been nego 
tating an aviation agreement. Now that 
the agreement has been reached, West- 
wood said, there is no basis for further 
delay. 


Immediate Action 


The American spokesman said im- 
mediate action is needed. Otherwise, 
he said, a foreign flag carrier will step 
in and place the U. S. carrier at a com- 
petitive disadvantage. Westwood said 
American has been informed that Mex- 
ico will move promptly to implement 
the route granted 

Braniff International Airways is also 
interested in the Chicago-Mexico City 
route, In 1946 the airline was granted 
authority to operate between San An- 
tonio or Laredo and Monterey and 
Mexico City, but, because of the lack 
of an agreement with Mexico, it could 
not implement the service. 

Braniff does not have Dallas-Mexico 
City nor Chicago-Mexico City rights, 
although it could offer through service 
between these points as a result of its 
domestic authority. Under the U. S.- 
Mexico agreement, only one U. S. air- 
line can be designated to serve on each 
route, 

‘The CAB said it is doubtful whether 
a decision can be reached on nonstop 
authority before June 5, the effective 
date of the agreement. ‘The Board has 
ordered oral argument between Amer- 
ican and Braniff on April 18 to deter- 
mine which airline should be desig 
nated on the Dallas or San Antonio- 
Mexico City portion, 

Airlines already designated bv the 
U. S. to operate over five of the seven 
routes are: 

@ Western Airlines between 


Los An- 


gcles and Mexico City via intermediate 
points in the U. S. 

@ Fastern Air Lines between New Or- 
leans and Mexico City. 

© Pan American World Airways for 
three routes from New Orleans to 
Merida, Mexico, and to Guatemala and 
beyond; from Houston and Brownsville, 
Tex, to Tampico, Mexico City and 
Tapachula and to Guatemala and be- 
vond, and from Miami to Merida to 
Guatemala and beyond. 

Only two Mexican airlines are now 
operating between Mexico and the 
U.S. Guest Airlines flies between Mex- 
ico Citv and Miami, while the Mexican 
Aviation Company operates between 
Mexico City and Los Angeles. These 
two, plus Acronaves de Mexico, are bid 
ding for the rights on nonstop flights 
between Mexico Citv and New York, 
Washington, New Orleans and San An- 
tonio, Dallas and Chicago. 

Deadline for the Mexican airlines to 
file a report of their proposed service 
with the Mexican Communications 
Ministrv was last Thursday. The Min- 
istry will study the reports and an 
nounce its decision within a few wecks 


Opposition Increases 
To CAB Fare Plan 


Washington—Procedures established 
by the Civil Aeronautics Board to con 
sider proposals by seven carriers for a 
6% passenger fare increase is running 
into mounting Opposition. 

Among the first to take formal action 
in protesting the Board order (AW 
March 25, p. 45) was Northwest Air- 
lines. Northwest, one of the airlines 
asking for an increase, petitioned the 
Board for reconsideration or amend 
ment, basing its stand upon arguments 
advanced by most of the other carriers 
represented at a pre-hearing conference 
on Mar. 21. 

At the pre-hearing conference, the 
airlines expressed serious concern over 
the phrasing of the order which would 
permit the Board to lower current fares 
of the seven airlines if CAB found such 
action justified after investigation. 

Such an action would probably force 
other airlines flying competitive routes, 
but not necessarily involved in the case, 
to also reduce their fares and could turn 
the hearings into another general fare 
investigation 

C. Edward Leasure, Northwest at 
tornev, said in the petition that the pro 
posed fare increase is only an intennm 
ichef measure for Northwest pending 
the disposition of the General Fare 
Investigation. ‘Therefore, he said, the 
Board should delete from the order the 
question of whether the CAB can re 
duce existing fares and consider only 
whether or not the proposed increases 
are justified. 
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BOEING 707 prototype demonstrates ground handling operations at Seattle. 


Boeing Sets Suppressor Flight Tests 


accelerating — its 
sound suppressor program for its 
ject transport. The prototype plane will 
fly carly this summer with mufflers of a 
Previ 


OLS 


Bocing 1s engine 


new design on all four engines 
Bocing indicated that the 
equipped with sound sup 


ously 
would h« 
pressors when the aircraft go into ser 
ice m 1959 

In addition to the four 
scheduled for flight test, the company 
is bevlding a substantial number of pro 
sound sup 


Suppressors 


duction-type combination 
pressors thrust reversers. ‘These 
used for static, taxi and flight tests on 
the 707 prototype at a later dat 
Bocing said. that its sound suppres 
sors Will involve both a weight increase 
ind power loss. The company savs that 
its newlyv-designed will re 
duce the power loss to a minimum 
\ Boeing spokesman recenth 


bon * ( 
Pee Rg RES 
? eae? . > 


will be 


suppre ssor 


told 


PRODUCTION strut/pod of Bocing’s 707 
jet transport show changes from prototy pe 
plane 
forward to meet upper lip of engine air 
intake 


ing edge is for turbocompressor. 


Small air scoop at base of strut lead 
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EXPERIMENTAL sound suppressor installed on number one engine of Boeing's 707 


Plane will be flying with new type suppressor on each engine by carhy 


type jet transport 
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ICAO Members Fail to Agree 
On Runway Length Requirements 


Montreal—International Civil Avia 
tion Organization members have failed 
to agree on runway length requirements 
for jct transports despite a warning 
from U.S. aircraft manufacturers that 
high-lift devices will not radically re 
duce the need for longer takeoff dis- 
tances (AW Mar, 18, p. 25). 

At a meeting of ICAO’s Aerodromes, 
Air Routes and Ground Aids Division, 
some technical experts said that, de- 
spite the manufacturers’ warning, 
boundary layer control and jet flaps 
will climinate the need for extending 
runway lengths to handle jet transports. 
Some advocates said high-lift tech 
niques would result in “landing and 
takeoff speeds only one-quarter as large 
as the present ones.” 

Karher, a Douglas Aircraft official ad 
mitted that moderate gains in landing 
distance can be expected from bound 
ary layer control. He added, however 

“This does not particularly affect the 
problem at hand, since for ranges above 
2,000 nautical miles, the takeoff dis 
tance defines runway requirements.” 

The Douglas official said his com 
pany anv effective use of 
boundary layer control during the early 
vears of jet transport and that anv ad 
vantages attained will be used to reduce 
seat-mile rather than airport 
length 

His views were echoed by Convair, 
Lockheed and Boeing officials prior to 
the ICAO meeting. A Bocing represent 
ative reported that the newer high-lift 
concepts show certain advantages “in 
that for a given weight, shorter takeoff 
can be accomplished, but only at the 
expense of range or pavload capabil 
itv.” 

Lockheed said lift ability will be in 


does not sec 


cost 


creased by these techniques but that 
gains will be used for greater range, 
more endurance for holding in weather 
and higher cruising speed. 

Convair said STOL concepts will be 
incorporated in military aircraft first 
and that application to commercial 
transports will follow only after a sig- 
nificant development period. 

At the ICAO meeting, the U.S. 
manufacturers agreed that runway ex- 
tensions would be required only for 
the use of long-range, fillly-loaded jet 
transports and that most turboprop and 
medium-range turbojets will be able to 
operate from existing airports, 

Participants of the meeting also con 
cluded that strengthening of runways 
will be necessary only at airports where 
the long-range jet transports will oper 
ate. 

Despite the increased weights of 
the smaller turboprops and_ turbojets, 
the use of multiple undercarriage 
wheels is expected to spread the load 
of the aircraft over the runway to 
lessen initial impact 


Mediterranean Needs 
Cited in ICAO Study 


Montreal—Air navigation _ facilities 
and services in the European-Mediter- 
rancan region generally have been 
brought up to International Civil Avia 
tion Organization standards, but critical 
deficiencies still exist. Southern Europe 
and the Mediterranean basin are the 
critical ICAO declares in 
a report by its special task force on the 
region's needs 

ICAO’s panel found that the area 
under study requires a particularly effi- 


most areas, 


Resort Super Constellation 


First of two Lockheed 1049H Super Constellations on order by Resort Airlines will be 
delivered in May. Five other airlines have ordered 20 of the cargo/ passenger convertible 


model. 


42 


Resort will receive second 1049H in June. 


cient network of navigation and traffic 
contro] facilities and services. This is 
true because of the large volume of 
civil air traffic, intricate air route net 
works, intermingling of military and 
civil trafic, and the approach of large 
scale jet transport operations. Airports 
generally mect the requirements of 
ICAO’s regional plan, the panel r 
ports, and some will be expanded to 
meet jet needs. 

A major problem was found in com 
munications in some areas. Telecom 
munication delays between control 
centers under the worst conditions 
ranged from two hours to over eight 
hours. 

Another deficiency was found in the 
absence at a number of airports of 
needed lighting. The panel recom 
mends that governments give high 
priority to provision of approach and 
runway lights for increased safety and 
regularity of operations. 

Inadequacics in upper wind forecast- 
ing also were reported by the panel, 
and it was pointed out that such errors 
will be even more with the 
advent of jets 

Panel recommends more regional co 
operation in upper wind forecasting 
with the work being more equitably dis 
tributed 

Further recommendation made 
for improvement in traming of ai 
trafic control personnel, from the 
standpoint of thoroughness and uni 
formity. 


scrious 


Was 


Route Deviation Cited 
In Medicine Bow Crash 


Washington—Deviation from the 
planned route was listed by the Civil 
Acronautics Board last week as the prob 
able cause of a United Air Lines 
C-54B-DC crash into Medicine Bow 
Peak, Wvo., on Oct. 6, 1955 

The CAB investigation report on the 
accident said the pilot's reason for the 
deviation had not been determined 

The flight onginated in New York 
and was en route to San Francisco with 
intermediate stops in Chicago, Denver 
and Salt Lake City. Fifty-three min 
utes after takeoff from Denver the planc 
struck the top of Medicine Bow Peak 
at the 11,570-foot level, about 21 miles 
west of the prescribed course. All 63 
passengers and three crew members were 
killed 

The crew consisted of Capt. Clinton 
C. Cooke, Jr; Ralph D. Salisbury, Jr.. 
first officer, and Stewardess Patricia D 
Shuttleworth 

Examination of the recovered sections 
of the aircraft failed to indicate any 
fire, structural failure or malfunction 
ing of the plane or its components prior 
to impact, the CAB revealed. 

Witnesses who testified that they saw 
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transport im flight said the aircraft 

. not appear to be more than 500 o1 

1) ft. above a logging camp 9,600 ft 
up the mountains. They said it ap 
peared to be operating in a normal 
manner. 

The CAB report said the direction of 
the flight path, indicated that cither a 
shortcut was being attempted when the 
accident occurred or that the crew was 
mcapacitated and the aircraft flying 
without assistance 

The Board said it is difficult to under 
stand how a pilot of Capt. Cooke's ex 
perience would deliberately attempt a 
shortcut and, if he did so, why he would 
have flown at such a low altitude over 
hazardous terrain 

Also, weather over the planned course 
was better than the one taken and Cap 
tam Cooke had not advised the dis 
patcher of any intended deviation from 
the filed flight plan. 

Incapacitation of the crew cannot be 
completely ruled out, the Board said, 
though it appears unlikely. There is a 
possibility however, the CAB said, that 
the cockpit heater could have been de 
fective and that dangerous gases could 
have entered the nosewheel well and 
into the cockpit by means of the 
ground blower. 


SHORTLINES 





> American Airlines has added third 
daily transcontinental all-cargo flight 
New DC-6A service provides roundtrip 
between New York and Los Angeles 


> British Overseas Airways Corp. will 
introduce its DC-7C on route from 
Chicago and Detroit to Glasgow and 
London on April 3. Planes replace 
Stratocruisers on the run 


> United Air Lines’ maimtenance work 
it San Francisco base involved 4,300, 
000 man-hours during 1956, an increase 
of 11% over 1955. Facility overhauled 
241 airframes and 1,465 cngines 


> Big two meeting menu at Bermuda 
conference last month included = 12 
giouse, 12 pheasant, 12 Hunganan part 
ridges, 12 mallard ducks, assorted ante 
lope steaks flown in by ‘Trans-Canada 


Aur Lines 


P Chicago Helicopter Airways — has 
scheduled hourly passenger flights be- 
tween downtown Chicago and Midway 
nd O'Hare airports. Airline expects 
delivery of first of three S-55s_ this 
month, is now using S-55s 


> Braniff International Airways hia 
broken ground for new $6.5 million 
maintenance base at Dallas. ‘Mhree-stor 
main building will cover six acres, han 
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AIRLINE OBSERVER 


P Look for increased orders for medium-range jet transports from major 
U.S. trunk lines. At least one U.S. carner, after completing a detailed 
analysis of turbine-powered transport performance in relation to its routes 
and trafhe pattern, has concluded that it will need three new types of trans 
ports; a long-range turbojet, medium-range turbojet and a workhorse turbo- 


prop 


> Canada will build a $650,000 VIIF forward scatter station near Gander 
Airport, Newfoundland, as part of a proposed North Atlantic network that 
will include one voice channel and four teletypewriter channels between 
Gander, BW-1 Greenland, Iceland and Prestwick/Shannon. System is the 
result of recommendation by International Civil Aviation Organization call- 
ing for collective action by all governments whose airlines fly the Atlantic to 
improve air trafic control and communications in the North Atlantic regions. 


© Civil Acronautics Administration will begin controlling all airspace above 
24,000 ft. within the next 60 to 90 days. Administrator James Pyle has set 
January, 1955, as target date to lower the control floor to 15,000 ft 


P Rolls-Royce delegation headed by Managing Director James Pearson is 
visiting U.S. transport aircraft manutacturers in an intensified campaign 
to sell the 10,500 Ib. thrust RA 29 Avon and the 13,000 Ib. thrust Conway 
by-pass engine. 


© American Airlines has signed a contract with the Electronics Division of 
Curtiss Wright Corp. for flight simulators for the Lockheed Electra and 
Bocing 707. Earlier agreement with bKrco Division of ACK Industries 
(AW Feb. 4, p. 49) was canceled by mutual consent because military con 
tract pnontics would delay delivery of commercial simulators until after 
delivery of the turboprop and turbojet: transports 


> Bill has been introduced in the Texas legislature that would give the State 
Railroad Commission control over airline operations in ‘Texas. The ageney, 
which regulates surface transportation and the petroleum industry, would 
have power to certificate airlines for common carrier and contract operations 
and would have authority to set rates for airline service in ‘Texas. Odds are 
against the bill being passed. 

© Lack of suitable cngime deve lopment is stalling Douglas and Bocimng pl unis 
to proceed with solid offers of a medium-range yet transport. Both companies 
are interested in the Pratt & Whitney [52 but Dougla ilso considermge a 
de-rated version of the General Electric J79 for its DC-9 proyect 


© Despite the high pressure sales campaign spearheaded by Peter Masefield, 
managing director of Bristol, the Britannia is no longer regarded as a serious 
competitor in U.S. domestic airline equipment plans 


© Bell Aircraft Corp. will bref anbines and financial experts on its alleweathes 
landing svstem (AW? March 4 p m the mear future. Bnefings alread 
have been presented to Presidential Advisor bedward P. Curtis, Civil Acro 
nautics Administrator James TO Pyle and thei techincal staft Phe Curt 
group 1s cheduling a visit to the Bell plant to studs the tom om actual 
operation, CAA 1s mterested in the landing tom but fecls that far mor 
pressing ai traffi problem hold first priority Both groups want furthers 
evaluation of the tom for long term planning 

© Airlines serving Honolulu International Airport have banded together as 
the Airport Users Assn. in a move to seck reduction or repeal of Hawaii's 
44 cent tax on cach gallon of aviation fuel. The group is urging adoption 
of landing fees in licu of the tax 


> Convair engineers have completed evaluation of landing gear proposal 
for the SSO yet transport from Bendix, Cleveland Pneumatic and Menasco 
Proposals with recommendations have been forwarded to the compan' 


purchasing department for decision 











“No doubt about it, Jack... 
the safest engine is a clean engine... 
and there’s no cleaner engine 

than a Gulf-lubricated engine!” 





Use new Gulfpride Series D, the 
detergent oil, or Gulf's Aircraft En- 
gine Oil, the straight mineral oil. 
Either way, you'll be keeping your 
engine clean, and playing it safe. 


Not only do Gulf’s oils lubricate engines 
thoroughly and efficiently. They also keep 
engines clean. 

That means increased periods between 
engine overhauls, because of less wear and 
tear on engine parts. 


AVIATION PRODUCTS 





Gulf’s Aircraft Engine Oil is the finest 
straight mineral oil you can choose — keeps 
engines as clean as any straight mineral 
oil can. But for the greatest possible clean- 
liness, buy Gulfpride Series D, the deter- 
gent oil. 

Gulfpride Aviation Oil—Series D. Deter- 


gent Oil—for greatest possible cleanliness in 
radial, inline and horizontally opposed engines, 


Gulf Aircraft Engine Oi1—Straight Mineral 
Oil that minimizes sludge and oil inlet screen 
deposits, keeping your engine clean and safe, 


« s 
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dle six DC-7s. City of Dallas 1s financ 
ig project under 30-vear lease agree 
ment with Braniff. 


> Curtiss Wright Corp.'s Electronics 
Division will build American Airlines’ 
klectra and 707 simulators. Preliminar 
igreement between airline and Erco 
Division of ACK industrics was termi 
nated because of ACK’s military pn 
ortics, 


> Scaboard and Western Airlines has d« 
clared 4% stock dividend, bringing to 
tal of common shares outstanding t 
998,192 The airline flew 1,112,000 
transatlantic all-cargo ton miles in Feb 
ruary, an increase of 111% over Febru 
inv 1956 


P Emery Air Freight Corp. cared ‘ 
154,000 before taxes in 1956, up fr 
$773,000 for vear before. Revenues to 
taled $9,302,000, up 25%. Net 1956 
income was $567,000. ‘The freight for 
warding firm paid 35 cents a share cash 
dividend in 1956, plus stock dividenc 
Pp. 
P Allegheny Airlines flew 4,418,001 
passenger-mules in February, up 26° 
from same month of 1956. Carner savs 
new record was achieved despite worst 
Middle Atlantic states area’ weather 
nee its service began in 1939, 


P Sabena Belgian World Airlines hia 
produced a handbook of tours for pub 
he distnbution at $1 Cops Ihe 144 
page, color “Holiday Abroad—1957”" lists 
SO itmeranes, other information for the 


transatlantic tourist. 


> Western Air Lines claims commercial 
Los Angeles-Salt Lake City record of 1 
hour, 50 min. nm DC-6B. Plane hit 380 
mph. during 620-01. run, cut 45 min, 
from scheduled time 


> Trans Australia Airlines is importing 
its second Hiller 12 helicopter. First 
Hiller 12 was damaged im foreed land- 
ing im Northern ‘Territory and is being 
repaired at Melbourne. Another heli 
copter soon to reach Australia will be 
used by Zinc Corp. in geological survey 


work 


P Flying Tiger Line has declared semi- 
mnual dividend of 25 cents per shar 


> United Air Lines has asked California 
Public Utilitics Commission to approve 
6% across-the-board fare mercase for 
intrastate operation. UAL has asked 
CAB to approve same hike im intrastate 
ind international service 


> Trans Australia Airlines claims high 
est Viscount usage of any operato; 
Airline savs it averages 3,200 hr. a yea 
on its Vickers turboprops 
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‘COCKPIT 
VIEWPOINT 


How to Hire a Pilot 


A recent letter to the editor (AW March 11) p. 146) from an utinamed 
\ir Force pilot complained of the procedures used by the ailines in 
sclecting new copilots. In case you felt that this officer was complaming 
unnecessarily, or was an unusual case, let me add—not at all Austin 
hiring methods are not only arbitrary—which they probably have a nght 
to be—but many times downright puzzling 

I can svmpathize with this pilot for | was once turned down by a 
major aulne for exactly the same reason—too short. Tl bet T can even 
name the same airline m the same southern city My advice to this pilot 
is to simply ignore what happened and walk across the street Thev are 
all different and as far as | know not much can be done about it If 
its any comfort, airline pilots continually gnash them teeth when a pas 
ticularly good prospect whom they have recomprended is turned down 


for one of these flimsy excuses 


Good Way to Hire 

Once upon a time you got yourself harcd by a chief pilot. You stated 
vour qualifications, had a man-to-man talk, and he sized you up. Later 
choolng (to make it legal) 


you had a brief spin in a Link, a bit of ground 
Judging 


ind then were assigned to a captain tor further observation 
from the results this was a pretty good way to hur But not any mor 

Now an airline is Big Busine Most of them have a personnel depart 
ment to hire evervthing from dishwashers to future managers of multi 
million dollar pieces of airplane Only trouble is the hirmg people scem 
to make no differentiation Phere are not many chict pilot these davs 
who have the power to hire Phey can only recommend just as you and 
I and these recommendations can be iwnored 

Here are some cases of which [T have knowledge Phe son of the num 
ber one pilot of a major airline, reared in the glory of his father’s company 
ind obviously slated to follow the paternal footsteps, was tured down 
by dad’s alma mater because of one of those “psycho” test Ditto a 
Marine mayor, a veteran of World War Tl and Korean combat Ditto 
i former CAA multi-engine cxamuner, 10,000 hours flying tune and former 
manager of a large airport kach of these case unply walked acro 
the street As far as T know the 


Weird Tests 


In order to justify thei occupations the people in charge of hinng have 
resorted to all manner of weird test These are known by an assortment 


ie dong fine 


of hilarious, and generally unpriatable, maine unong the pilot Thi 
belicf of personne] is that the tests weed out the musfit \pparenth it 
pk ndid stock If the test 


COMSCICTICE i cl il 


doesn't matter that they also weed out som 
says “out,” then out vou go and the hinng clerk 

Do vou know which make of motorevcle has the gear shift on the left 
side? Or on what floor of the departinent tore vou tind had hugerne? 
Or what is the color of the No Dall ona pool table Well vou'd better 
That's the stuff they're mterested in these dar 

‘lo be perfectly honest, | would not recommend a total stranger for 
im airline job because | might mect hon agam Past cmbarrassments at 
such mectings and hearmg all about it are still fresh in my mind 

Just to get the record straight, and if it’s any comfort, the ambi pilot 
are on vour side Unfortunately there not much we can do about it 
until vou gct to fly with ou except perhap to ipologize for what others 
have dom And even then at wall take 
shock of vour hinng treatment just like it will for this unnamed letter 


vou several vears to get over the 


writer 














Aviation Memo: 





fastening 


can now be done 


one recess 


the name is Torg-Set 





and it’s the only fastener that will. meet 
your future requirements, too. 


1 An exclusive development of the American 
Screw Co., TORQ-SET enables one recess to 
do every aircraft fastening job. It is adapt- 
able to all head configurations in an unlimited 
range of sizes. 


2 TORQ-SET fasteners are mass produced 
in quantities to assure you of the proper sup- 
ply for doing all your aircraft fastening jobs. 
Because it is a completely-forged product, it 
combines extreme precision and superior 
strength with unlimited production. 
3 With TORQ-SET a simple one-piece 
bit that adapts to any type wrenching tool 
allows close-to-head operation on every 
fastening job. 
4 TORQ-SET can be power driven, at close 
quarters, tighter than any other fastener yet 


The biggest news 


in fasteners comes from .. | 


AMERICAN SCREW CO. - 
Norristown, Pa. -+ 


removed without difficulty. This is because 
the unique recess has driving walls that form 
a direct axis for driving. And TORQ-SET is 
supplied in high strength alloy steels (includ- 
ing the newer heat-resistant types) and per- 
mits extremely high wrenchability without 
burring or distortion. 


5 TORQ-SET is the only recess available 
today that can meet the requirements of the 
future. It is capable of delivering torque 
values far in excess of present aircraft re- 
quirements. For instance, the average 
torquing ability of the %«" TORQ-SET is 
2540 inch pounds, 58% higher than actually 
required. 


Find out how TORQ-SET can help solve 
your production problems. Write, wire or 
phone, American Screw Co., Willimantic, 
Connecticut. 


AAP OOO be 


ian = ay 
WILLIMANTIC, C 
Chicago, Ill. « 


a's 


. 
ONN. 


Detroit, Michigan 


West Coast Sales Office and Warehouse: Air industries of California, 922 W. Hyde Park Blvd, Inglewood, California 








Airline Traffic — January 1957 





DOMESTIC TRUNK 
American 
Braniff 
Capital 
Continental 
Delta 
Eastern 
National 
Northeast 
Northwest 
Trans World 
United 
Western 


INTERNATIONAL 
American 
Braniff 
Caribbean Atiantic 
Delta 
Eastern 
National 
Northwest 
Pan-American 

Alaska 
Atlantic 
Pacific 
Lotin America 
Panagra 
Trans World 
United 


LOCAL SERVICE 
Allegheny 
Bonanira 
Central* 
Frontier 
Lake Central 
Mohawk 
North Central 
Ozark 
Piedmont 
Southern 
Southwest 
Trans Texas 
West Coast 


HAWAIIAN 
Hewseiian 
Trans Pacific” 


CARGO LINES 
Aerovias Sud-Americana 
Flying Tiger 
Riddle 
Seaboard-Western 
Slick 


HELICOPTER 
Chicago Helicopter 
Los Angeles Airways 
New York Airwoys 


ALASKAN 
Alasken Airlines 
Alaska Coast 
Cordova 
Ellis 


* Not Aveilable. 
1 Mail transferred in bulk. 





Revenue 
Passengers 


574,661 
157,896 
266, 482 
60,828 
215,716 
608, 588 
138,26! 
37,238 
93,612 
330, 283 
484,483 
103, 598 


11,181 
2,771 
20,112 
5,663 
23,415 
9,691 
8,212 


4,437 
58,747 
20,524 

103,550 
11,464 
12,765 

6,403 


26,393 
10,982 


15,871 
10,604 
28,324 
46,725 
25,356 
26,006 
16,023 
23,532 
17,402 
16,516 


29,378 


Revenue 
Passenger 
Miles 
(000) 


400, 426 
67,882 
98, 508 
22,695 
111,051 

376, 887 
98,779 

8,748 
64,512 

264,966 

334,239 
51,556 


9,277 
6,064 
1,467 
6,475 
31,670 
6,340 
18,076 


5,047 
78,518 
76,183 
101,307 
14,048 
33, 563 


15,897 


4,477 
2,496 


4,618 
1,726 
5,329 
7,350 
3,889 
5,48) 
2,808 
5,101 
3,994 
2,959 


4,505 


20,628 


2,008 
16,977 


16 7 
83 
76 


1,081 
239 
98 
150 


a 
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U. S. Mail 


1,696,701 
242,317 
297,616 

72,752 
354,758 
960, 284 
320,064 

11,093 
355,809 

1,021,915 

2,280,433 
252,027 


12,063 
25,194 
1,394 
6,410 
73,828 
9,432 
943,368 


30,801 
1,087,379 
954,639 
387 ,030 
57 ,066 
773,231 
81,053 


Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board. 


927, 367 
141,898 
170,071 
23,88! 
297,434 
425,381 
69,805 
16,460 
235,265 
793,325 
1,037,822 
98, 484 


472 


36.765 


92,338 


Freight 


6,446,807 
286, 288 
247,713 

97,556 
$44,552 

1,253,993 
462,378 

17,974 
619,226 

1,681,223 

4,171,554 
165,518 


24,16) 
78,654 

3,133 
47,001 
77,071 
21,445 
560, 408 


158,630 
2,065,921 
1,706, 900 
3,273,214 

266,147 

710,096 

52,838 


7,693 
6,551 


47,169 
12,987 


9,208 
11,560 
2,113 
7,291 
20,625 
3,198 


95,034 


626,571 
58,790 
2,418,375 
1,102, $00 
4,580,153 


Teotel 
Revenue 
Ton-Miles 


47,612,530 
7,178,762 
10,138,724 
2,373,777 
11,897, 506 
39,073, 303 
10,742,985 
663,757 
7,403,375 
29,135,415 
39,590, 104 
5,455,722 


1,274,123 
794,090 
274,726 
773,677 

3,427,624 
704,222 

3,437,615 


719,521 
11, 561, 167 
10, 575,023 
13,619, 405 

1,822, 823 
5,083,753 
1,763, 460 


459,644 
232,042 


513,289 
179,024 
537,118 
752,011 
406,915 
558,277 
287 , 663 
506, 865 
423,078 
291,640 


494,350 


626,571 
4,994,281 
2,495,304 
1,303,349 
6,445,672 


3,943 6 
14,275 
9,842 


255,995 
30,743 
37,642 
16,614 


Per Cent 
Revenue to 
Available 
Ton-Miles 
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CESSNA’S 6,400 Ib. ‘T-37A trainer powered by two J69s can land, takeoff on 2,000 ft. runway. Single-engine performance is good. 


Aviation Week Check Ride: 


Evaluation Shows T-37A Is Fast, Simple, 


By Robert I. Stanfield 


Waco, ‘Vex.—Designed to become a 
vital ink im USAT ill-ject crew traming 
program, Cessna's new twin-yet side-by 
side ‘1-37A primary trainer is a fast 
compact, casy-to-handle airplane, a_ re 
cent flight evaluation here by Aviation 
Week mdicated 

With some modification, mcluding 
tip tanks for additional range, extra 
seating and pressurization, it could be 
the forerunner of a four-place exes 
jet transport. Although Cessna will not 


sav so) officiall indication we that 


five 


such a configuration has come off the 
drawing boards at Woachita. Kan 


First Group 

For a first-hand evaluation of | the 
137A haractenst in AVIATION 
Werk cditor flew t blving ‘Train 
Air borce H rdquartes wher ince 
Jan. 7 the muitial group of producti n 
tramers has been unde rgoimg im the-h 
trials at) James Connoll APB, one 
\W aco 

Plight checks by Aviation Werk 
showed that 
e T-37A can easily get into and out of 
a 2,000-ft. runway with lightplane per 


STUDENT sits on left side, instructor right. Navigation and flight instruments are = formance, despite cruise speed in the 


positioned on student's side, engine instruments above throttle pedestal. Radio controls 300-kt.-plus category 
are in front of the instructor, but are within reach of the student. e Good single-engine = charactcristi 
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AERONAUTICAL ENGINEERING 


AVIATION WEEK Editor Robert Stanfield 


(right) in 


T-37A cockpit with civilian instructor Homer Walters. 


Compact 


little or no trim 
through 


with 
controlwise 


were cvident, 
@ Good balance, 
all speed ranges was noted 
e Thrust reduction device, developed by 
Cessna, permits approaches to be made 
it high rpm., providing a safety margin 
in event of go-around 
Practical tnals of this 
under field conditions also have revealed 
mevitable Among 
now being studicd by the manu 


new airplane 


growing = pains 
these, 
facturer 
¢ Temporary grounding of the trames 
it this base because of problems with 
the Continental J69-T-9's fuel svstem 
that passed JP-4 into the engine (AW 
Nias 18, p. 28). 
e Pilot dissatisfaction with communica 
tions equipment imstallation, weak sig 
nals bang the primary complamt. An 
unsatisfactor be made by 
USAR on thi 
Phe little trainer 
fucl weight 1 
than im 
920-Ibothrust Cont 
nental J69 Ib ngine ie modified 
| Ci hi lurb Thi¢ i NMarbor nol I] 
ditt plu or phititl 
weight of the iT 


ter ind vonctrator 


report: may 
item 

which grosses 6,400 
£400 Ih hot 


mtomeobil 


1 7CTO 
THT 


powered by two 


Tithe h 


Aviation Week 


i wer crial 
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4319 and 54-2738. Latter was the l4th 
built by Cessna. The 34th P37 A was 
rolled off the Cessna production linn 
while Aviation Week 
the lirplane Accompanying the 
on flights were Capt. Stanley R. White 
issistant mamtenance ofhcer of Project 
Palm, and Jum Bovle, chief of Ce 
production flight test 


pilot was flying 
pilot 


nas 


Cockpit and Controls 
USATL favors 

1-37A for two reasons 

e Student confidence builder. With in 

student can be mor 


side-by-side seating in 


structor alongside 
casily indoctrinated with jet technique 
md procedure 

@ Kase of instruction 
CIV tudent at all 
of him oan all phases of flight 
ort to om 


lustructor can ob 
tin bn thead 
trang 


vorh 


from 


without having to r 
Control ire ocasily accessib 
cithes ide of cockpit Stick gt mic 
throtth quadrant irc fighter type. bo 
throtth ne proviacd twe ( cach 
quadrant Phirottlhe om 
wall wtiuate 
by mean 
tubes 


l 


cic cchan 


each engine fuel control 


#f push-pull rods and cyte 
idle detents are included on 
iT quadrant to prevent mad 
sitionmge of cithes t of 

om idle to cut-off. Phere 1 
cquipmcnt Put nm chy 

hight 

innate wh 


| 
lctect pr be am left meme a 


on distriment pancl 
horus orci th 


inlet 




















Positioned on the left, on student's 
navigational and flight instru 
mcluding directional and alti 


iltimeter, turn and ship, 


nce ine 
mice 
tucle 

rate of 


COUTTS 


michicator 
urspeed indicators 
clock 


center 


lunb ima 


indicator (omm), and 


Iengine mstruments, set over the 
tachometers, exhaust 
midicators, fuel flow 
gages, loadimeters, 
aceclerometer and fuel quantity 
cator. In front of the 
night but with reach of student, are 
breaker and im 
fuses, plus airspecd 


qu idrant, meclude 


tcmperature indi 
cators, oil pressure 
mdi 
mstructor, on the 
radio controls, circuit 
ytrument panel i 
md tum and slip imdicators, and al 
timctes 
Iwo [TD 
mg, diluter-demand 
for both student and 
located on lower left 
instrument panel 
1-37A mcorporate i 
check Airplane call ln 
own battery o1 
ix to LO start 
Standard starting procedure 1s 
mid anverter on. firel 
fucl shut-off valve for left cngin 
up on starter witch and hold, at 
push up on ignition switch and 
throttle forward to idk 
tarter and 


mtomatn pressure breath 


oxygen regulator 
mistructor are 


mad nght side of 


unple cockpit 
tarted on it 
tarter (APU 

on former 
Battery 


(op 1 


extemal 
can be mad 
pump on 
push 


rp 
hold 


release 


brng 
inition switche it 
bongin will idk if 


used to start mghit 


< rpm 
Sani 
cngin 

Airplane taxi and flight 


stn ire good. Power steering is act 


procedur j 


character 
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~N (CIAL OL MAS 


U.S.A.F. NORTHROP 


SNARK 


Tabi-jaeielabiial-iele-t 
eqeifel-to mei yit-t-d11- 








Courtesy Northrop Aircraft, Inc, 


FIRST! 


Miniaturized Electrical 


SUBSTATION 


Transfers all circuits from Ground Power to Airborne Power 


In the vital job of pre-flight check-off on the U.S.A.F. Northrop Cole 60 KW 


400 Cycle, 3 Phase 


SNARK SM-62 Intercontinental Guided Missile, the use of ground 
Electrical Substation 


power and ground check-off equipment saves missile weight, mis- 
sile power and conserves equipment. The switch-over problem 

: tiene teew 0 Calin Ctenate © J ars “ane ooh dled Qualified military personnel and 
was solved by a Cole Electric Company miniaturized, metal-clad, missile manufacturers only: 
automatic, electrical substation (patent pending) eliminating all Write for complete description 
relays, coils, cores, magnetic armatures and vacuum tubes, reduc- and technical data to 
: } ight f 1} = 1s 98 is. N Cole Electric Company, 
ing the weight from several hundred pounds to pounds. No 8439 Steller Drive, 
power is required after switching occurs eliminating load on Culver City, Calif. 


missile power. 








| 139 pounds fuel oliowance for stort, tax:,ond take-off included 
2 Use military thrust for climb 
3 No allowance or reserve for loiter,desent or landing 


4 Crurse at recommended Mach Number 


L 


sight 
neath 


stick md 
steers airplane 


ited by button on 
rudder pressure 
Nose wheel will steer on 


Large ti insparent 


md quickly 
fice swivel to 50 deg 
inopy allows excellent visibility during 
tuxi and flight 

Before takeoff there are 
pins for the student to pull and one for 
the instructor. One of the pins is for 
jettison and one for student’ 
Phe imstructor’s pin is for 
is cyection scat. Before 
CICW 


two safcty 


NOP 
cyection scat 
aircraft is en 
tcred, ground fourth 
jettison pm for canopy behind and be 
vond reach of pilots. 

\ “hot mike, geared to the new 
P-4 helmet 
dent to talk 
from time electrical power 1s turned on 


TOMIOVCS i 


cnables instructor and stu 


without button pushing 


until engines are shut down 

At takeoff, with wind of 15 kt., 
100* full acceleration 
second No 
Below 6.000 ft 


from cll 


rpm 
was run up to 
ibout 13 


nccCCSsary 


taking cng ine 
warmup | 
cngine must accelerate 
to 100% within 15 
6,000 ft. there is a 30 second 
lunitation. Brake then 


ind aircraft went swiftly down the run 


rp 
scconds; above 
illow ible 
were rok ised 
way, half flaps lowered 

I hic 1-37A went off mooth! it 
S53 kt. after a run of about 1,700 ft. Au 
peed had mereased to LOO kt. mdicated 
by the time we end of the 
7.000 ft. runway. With power retarded 
to 97°, normal rate of clinb wa 
fpm. Visibility remained 
Little sink was evident when flaps wer 
raised 

At 3,000 ft 


reached the 


excellent 


pulling 92% power 
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PERFORMANCE graph for 1-37A shows range and endurance at speeds from Mach .2 


Time Hours Minu 


30 
'e ] 


urplane indicated 258 kt. Re 
ducing power to 62°, speed of 100 kt 
minunum safe single-engine airspecd 
was obtained. At 4,000 ft pulling low 
cruise power of $2 the aircraft indi 
cated 225 kt. During climb, im level 
flight and turns at varying speeds, we 
noted that ind stability 


wcre 


CTULISE 


uleron control 


vin vl 
> 


Single Engine 

Both left and nght engines 
it low altitudes. With 92% power on 
good engine, 175 kt. was easily held 
No trim was necessary, Yaw was 
neghgible and only slight rudder pres 
Airplane was smoothly 


were cut 


Wire Was ipphed 


eee 


7 to .45 and altitudes from sea level to 35,000 ft. 





oe CD 61 use polh 


Tune (stort taxi and toke-off not included) 
F uel consumed 


Line of best ronge for constant- ait flight 


rolled both left and night on singh 
cChnigine 

Climb to 000 ft. took about 15 
min. Control heht during 


clinb and only minor trim adjustments 


remained 


were NCCCSSATS 
Ar 10.000 ft 
CAS reading of 
kt. or 409 mph 
During vertical climb to 15,000 ft 
airplane was rolled around twice during 


100% gave 
PAS of 355 


pulling 
305 kt. for 


ascent, pulling 34 Gs 

1-37A was stalled cleanly at 
ft. with left cngine out, 93% 
right. Buffcting occured well ahead of 
tall and altitude loss was negligibl 
Phe airplane mushed along. Hands off 


13,500 


pow ron 





Waco 


at Waco until November 
training program covering the new jet. 


1.38. Future plans call for 110 hr 


aud B-66. 





ry” . . 
Jet Training 
Tex.—Cessna T-37A evaluation and indoctrination of personnel 
Project Palm, embraces upgrading of 10 top civilian instructors from the nine con 


tract schools conducting USAF primary flight training 
helping Flying Training Air Force 


First class of 20 students, of which 14 are now training here, will get 150 hr. in 
the 1-374. This will later be pared to 100-110 he 
14 students have received 40 hr. in the piston-powered Beech T-34A; the second 
group of six, starting 1-37A training March 25, will have 20 hr. in the ‘1-34A. Both 
groups will take identical courses on the jet, running until November, during which 
Fly Taf will determine future 1-344 screening requirements 

It is possible that students will eventually start their flight training with the 17-37A 
under FlyTaf's plan to complete an all-jet curriculum by 1960. In October, the 
lackheed ‘1-33A jet trainer begins replacing North 
engine basic schools. In turn, the 1-33A will be replaced by the supersonic Northrop 


Crew Training Air Force for operational training in Century Series fighters, the B-52 


coded 


These instructors will remain 


“write” its student 


at the contract schools. ‘These 


American ‘1B-25s at multi- 


the 1-35 followed by assignment to 


























High Capacity Ball Bearing 
Roll 


ler Type Rod Ends with 


Rod Ends High Strength 
Shonks 


Some people get into the doggonedest 
situations! By working right along 
with the Fafnir people on bearing 
problems, they can avoid many of 
them. Consider the job for Fafnir rod 
ends on today's jets. The aircraft 
people have found that the simplicity 
of their design is just as important as 
their capacity and strength. Let's talk 
it over. Maybe we can help you, 
The Fafnir Bearing Company, New 
Britain, Conn. 








FAFNIR 


AIRCRAFT BEARINGS 


FIRST ... at the turning points 
in aircraft design 











THRUST attenuator, hydraulically 
thrust, maintains constant rpm. 


SPOILERS on top of nacelle behind intake c 


at low speed. Fuel filler is open. 


wing fell into dead engine only slightly 

At the same altitude, speed brake out, 
gear down at 150 kt. and full flaps at 
130, landing configuration stall 
entered. Again there was buffeting well 
in advance of stall, which occurred at 
60 kt. indicated. Lateral control 
throughout stall was good. Recovery 
showed 300-400 ft 

Buffeting is created by spoilers on top 
of each engine nacelle, actuated to “up” 
position when aircraft reaches 75 kt 
while flaps are extended 
morc. When up, spoilers create buffet 
ing 3 to 15 kt. above landing configura 
tion stalling speed 
ictracting flaps will return 
down position 

Most high-speed jects get pronounced 
pitch-up effect with speed brake. The 
higher the airspeed, the more pitch-up 
Trimmed up at 12,000 ft., indicating 
300 kt., hands off, the T-37A’s speed 
brake was applied. Pitch was negligible 

At 20,000 ft., pulling 92%, cruise 


Was 


le SS of 


10 deg. or 


Increasing speed or 
them to 
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reduces effective 





FOLDED V-shaped dipole antenna is visible with canopy open. 


Antenna is for Omni system. 


reate buffet warning 


T-37A radio gear is installed ahead of cockpit on right side. 


ee 


USAF 


complains of weak strength. 


speed of 225 kt. IAS was obtained for 
a TAS of 300 kt. or 354 mph. Cruising 
range of ‘T-37A at this altitude approxi 
mates SOO nautical 

Aircraft controls were well balanced 
throughout all speed ranges. No boost 
or artificial devices are incorporated 
Limit speeds are 382 kt. below 10,000 
ft. and Mach above 10,000 ft 
Until static tests are completed G 
limits run from plus 5 to minus 1.9 
Most student work will center at about 
20,000 ft 


mil s 


Spin Characteristics 


Cessna controls ‘1-37A's spin charac 
teristics with “spin strakes” on both 
ides of airplane’s nose, running toward 
leading edge of cach wing. Strakes are 

in. wide; cach strip runs 74 in. in 
length. Object is to dampen flow of ait 
around nose of airplane, resulting in 
slower and steadier spin 

Prior to spin, wing fucl quantity was 
checked and found to be within balance 


limits. With its wings full of fuel the 
urplane has wide lateral loading. Un 
even distribution gives great weight un 
balance, spin. Unbal 
ance may occur in flight by variations in 
fucl system performance 

If difference exceeds 100 Ib.. balance 
may be obtained by 


especially for a 


turning on emer 
system and skidding fuel bach 
into light wing 

1-37A was spun from an altitude of 
20,000 ft. Both engines were idled 
back, full-back stick was applied and full 
left rudder 

I he 
left; 


steady by 


gency 


normally to the 
first high, then lower and 
second turn After thre 
turns hard opposite rudder was applied; 
after another half turn the stick was 
briskly shoved forward 

With the full down clevator, the air- 
craft nosed down at steeper angle and 
we lifted in our seats, but recovery was 
fast in slightly over a turn. Altitude loss 
was about 500 ft per turn. Including 


trainer spun 


nos 
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YOUR ATTITUDE=in the twinkling of an eye! 


TRANSISTORIZED 
LEAR MARS 


(Master Attitude Reference gystem) 


WITH INTERNAL LIGHTING 


€ 


Smaller, lighter, more 

accurate, more flexibie, 

more reliable, and 

more readable—the new 

LEAR MARS obsoietes 

any other attitude ; 4 

reference system in the air. eae. 
; ty. Sees 


LEAR INC,, GRAND RAPIDS DIVISION os 
GRAND RAPIDS, MICHIGAN 
18, 





recovery from dive, aircraft dropped to — thrust attenuators were apphed in pitch 
| 16,000 ft out as power was reduced to 60% 
If recovery procedure is not executed speed to 150 kt., and gear was lowered 
| briskly, or if full pro-spin controls are during 180 deg. turn 

not held during the spin, there is good Speed brake and thrust attenuators 


possibility .of rapid increase in steepness operate hydraulically through one sys 
and rate Gf spin 
pro-spin controls will be 
allow the nose to come up and rotation nose section, functions 
to slow down. Failure to allow aircraft — speed; thrust attenuators, located in aft 
to resume normal spinning attitude may fairing of cach engine nacelle, reduce 
effective thrust and still maintain a con 
stant rpm. ‘Thrust attenuators will au 
tomatically close when throttles are ad 
vanced past 70% rpm. Speed brake will 


Master Attitude Reference System 


Brisk application of tem, using separate control valves 


necessary to Speed brake, located on bottom side of 
Developed in cooperation with 
to reduce au 


Wright Air Development Center 


result in a second unsuccessful spin re 
covery attempt 

Landing via pitch-out was made with 
initial approach speed of 220 kt. LAS, 
using 82% power. Speed brake and remain out until switch is positioned to 


The new Lear MARS is a light weight 
pictorial attitude reference system whose 
exceptional accuracy makes it highly 
applicable to all supersonic, subsonic, 
and helicopter aircraft types. It is an all 
A-C system and available with either 
3-inch or 5-inch indicator. 


MARS FEATURES: 


INTERNAL LIGHTING — Unique Lear internal 
lighting eliminates pilot blinding glare, stray 
light, canopy reflections and protruding fixtures 
Translucent background sphere and indices glow 
uniformly with red light 


INTEGRAL TRANSISTOR AMPLIFIER — Hermeti 
cally sealed indicator contains miniaturized 
amplifier which operates directly from standard 
synchros. Silicon transistors and printed circuitry 
provide unequalled miniaturization, improved 
reliability, and low power consumption 


J69 1S QUICKLY REMOVED from T-37A using a special hoist which hooks onto the engine 


through the top of the nacelle and then lowers it onto a frame under the trainer 


MASTER REFERENCE — Remote mounted MARS 
control can also serve as master reference for 
other systems requiring an accurate vertical 
reference 


PERFORMANCE — New steel gyro and system 
design innovations provide marked improvement 
over previous systems in sensitivity, accuracy, 
reliability, and life. Very short initial erection 
cycle facilitates fighter scrambies 


PACKAGING — If indicator mounting space is 
critical, the integral amplifier may be packaged 
separately, thereby shortening indicator length 
to 6 inches. Remote rate gyro package provides 
further installation flexibility 


ACCEPTANCE —MARS will be 
standard on such new aircraft as 
the Lockheed F-104, Chance 
Vought F8U-1, and Sikorsky HSS-1 





For detailed product data sheets, write to the 
Grand Rapids Division, Grand Rapids, Michigan. 


‘ : 
a a A K ENGINE MAINTENANCE is cased by placement of large, quick-remove access panels around 
, the powerplant section. J69s are an Americanized version of French Turbomeca Marbore 
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exeRs. HYDRAULICS 


PACKAGED 
means complete 


2.5 equiv. hp; length approx, 14”; 
weight approx, 13.5 tb. 


As the rapidly-expanding missile program progresses, more 
and more applications are being found where Vickers 
Hydraulics will be used to advantage. Vickers has miniatur- 
ized components that can be integrated into system pack- 
ages with minimum tubing . . . manifolding components 
gives no opportunity for leakage. These “packaged” 
systems with their optimum performance and _ reliability 
are used to power missile control surfaces. Minimum space 
and weight, easy installation and servicing are other 
important advantages. Get in touch with the nearest office 


listed at the right for further information. 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 


Aero Hydraulics Division 
Engineering, Sales and Service Offices: 


Administrative & 3201 Lomita Blvd. 
Engineering Center P.O. Bex 2003 


Detroit 32, Michigan Terrance, California 


District Sales and Service Offices: 
Albertson, Long istend, N. Y., 882 Willis Ave. + Arlington, Texes, P. O. 
Bex 213 « Seattle 4, Washington, 623 Sth Ave. South + Washington 5, 
0.C., 624-7 Wyott . © Additional Service focilities: Miami Springs, 
, 641 De Sete Drive 
TELEGRAMS : Vickers WUX Detro:t « TELETYPE: “ROY” 1149 « CABLE: Videt 
OVERSEAS REPRESENTATIVE 
The Sperry Gyroscope Co., Ltd.— Great West Road, Brentford, Middx., England 





in,’ as will thrust attenuators after 
landing 

lull flaps were dropped at 135 kt. 
on base leg, speed was reduced to 120 
kt. Final approach was made at 100 
kt., throttles still set at 60%. ‘Touch 
down was made at 75 kt 

\ conventional pattern was flown on 
the next trial. Aircraft was pulled off 
at just over 60 kt. IAS in about 900 ft 
with half flaps. With 73% power, gear 
was lowered on downwind leg and IAS 
ieduced to 130 kt.; 110 kt. was base leg 
speed 

Speed on final approach ome 
to 100 kt., 85 over the fence and about 
70 kt. at touchdown. ‘The ‘T-37A was 
turned off at 1,700 ft. intersection 

Airplane communication is via UHI 
ViIk ARC ‘Type 12, normally used in 
helicopters and liaison aircraft. Output 
of VHF transmitter is only 2 watts, 
and UHF transmitter only 4 watt, com 
pared with 10 to 20 watt transmitters 
in most USAF equipment. Though 
range supposedly is 60 mi., USAF tow 
ers usually are difficult to pick up. And 
if tower operators should increase their 
volume to receive the ‘T-37As, stronger 
voice transmissions from other aircraft 
will come blasting in. 

his situation is expected to improve 
when aircraft begin operating from their 
own bases 

The P-4 helmets now used have low 
inpedance headsets and dynamic mi 
crophon This necessitates use of 
\IX1646/AIC adapter using transistors 
in mike circuit and impedance match 
ing transformers for head sets. Adapter, 
when new, works with intercom as well 
as expected. When it has aged slightly 
ind changed value, intercom is too 
weak, according to USAF technicians, 
vet normal reception (power output) 
from receiver is adequate, 


Course Indicator 


For navigation, the trainer is 
equipped with an R-20 marker beacon 
receiver and ARC ‘Type-l5D Omni 
Omni consists of R-13B receiver with 
D-10A dyvnamoter, a B-13 converter, a 
control unit and a course indicator 
Pilots have indicated dissatisfaction 
with strength of unit, which possibly 
could result from shielding created by 
sircraft. Folded diapole antennae, “rab 
bit ears,”” are located in canopy 

USAF has indicated it will file an 
Unsatisfactory Report on the commum 
cations equipment 

Pilot opinion varices as to replacing 
yoni with ADF. During cross-country, 
not all bases would be within range of 
Omni, which couldn’t be used for hold 
ing over range, beacon, et Student 
returning: from cross-country could also 
orientate faster with ADF should 
weather be marginal or less. Difference 
in weight of equipment would mean 
sacrificing aircraft performance, plus 
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ACCURATE CONTROL 
UNDER VIBRATION 


SPECIFICATIONS: 


GYRO MOTOR: 
Synchronous 


PICKOFFS: 
Synchro, one per Gimbeol 


TORQUERS: 
A.C., one per Gimbel 


F20A FREE GYRO 


The only FULLY FLOATED 
FREE GYRO now in production 


Eliminate vibration problems from your control 
system! 

Rocket engines mean high speeds — Mach 
3.0 and up. They also usually produce vibra- 
tion, the enemy of precise control 

The F20A-1 FREE GYRO operctes with leu 
than 0.5° per minute drift at 15G's along any 
exis and from 10 to 2000 cps. This dependable 
@cevracy under extreme vibration is only pos- 
sible because of its fully floated construction 
which excludes the effect of vibration and 
ollows the F20A-1 to accurately sense direc 
tional mo ts. 8 this is the ONLY 
FULLY FLOATED FREE GYRO in production 
today, it is specified os @ must on many of the 
vitra high speed rocket powered missiles of 
today. 

The F20A-1 is just one of the many precision 
instruments built by DAYSTROM PACIFIC COR 
PORATION, one of the big D family thot 
includes Weston Electricol instrument Co., 
Heoth Corp., Daystrom Electrical, Deaystrom 
Instrument, Daystrom Nucleor 





WRITE TODAY for complete details on production 
control components by Doystrom Pacific Corporation 


GYROS, 
POTENTIOMETERS, 
ACCELEROMETERS, and 
ALLIED COMPONENTS 


Hee 


Remember D for Daystrom, 


sepia ie 


PACIFIC CORPORATION 


A subsidiory of Doystrom, inc 


3035 NEBRASKA AVENUE 
SANTA MONICA, CALIFORNIA 
Openings exist for qualified engineers 


Daystrom for Dependability. 
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INSTRUMENTATION 
ENGINEERS 


will be interested to know that the 
design and manufacturing facilities of 
Wallace O. Leonard, Inc., Pasadena, are 
now available to a limited number of firms 
in the aircraft and missile field whose 
need is for instruments of outstanding 
accuracy that must function reliably 
under extreme environmental conditions. 
Among the many products developed 
and now in production by Leonard, are 
the following force balance pressure in 
struments with linear potentiometer and 


synchro outputs 


ALTITUDE THANSDUCERS 


ea level to 90,000 feet 


INDICATED 
ATKSPEED TRANSDUCERS 
100 to 1500 knots 


MACH NUMBER TRANSDUCERS 


Up to Mach 4.0 at altitudes to 90,000 feet 


ABSOLUTE PRESSURE 
RATIO TRANSDUCERS 


2.0 at pressure levels from ito 30 psia 


DIFFERENTIAL PRESSURE 
RATIO TRANSDUCERS 


4 to 1.6 at pressure levels from 0.5 to 10 psid 
\ 


your inquiry is invited 


For immediate consultation on your 
needs for such products please write, 
wire or telephone the Leonard represent- 
ative listed below who is nearest you. 
Their experienced sales engineers will 
be pleased to assist you in your planning. 
IN BRATTL EB ~A ated Industrie 
Rainier Avenue, Seattle 44, Wash. Te 
Minor 4400 of TWX SE. 20 

IN WICHITA—A ated Indu 
455 South Washington, Wichita 7, Ka 
phone HObart 4.0391 of TWK W 66 


IN GREATER NEW VORK — Brenly, Davis 
Company, 432 Springteld Avenue, Summit, NJ 
Teleph 


NJ 35° 


ne CRestview 3-7300 or TWX Summit 


IN SOUTHERN CALIFORNIA ontroi 
Components ( ny, 35 North Arroyo Park 


t 
f 
way, Pasadena, Calit. Telept e R¥an 151 


or TWX Pasa Cal 7 


Wallace O. Leonard, Inc. 


173 South Fair Oaks Avenue, na, Calif 





West German Sea Hawks 


Hawker Sea Hawk Mk. 4 carries markings of West German naval air arm. Germans ordered 
68 Sea Hawks with spares and equipment valued at more than $14 million. Order will 
help Armstrong Whitworth, which was hard hit by RAF cancellations. Germans, who 
have no major warships, will use Sea Hawk for patrol and reconnaissance. Germans also 
are expected to order 16 Fairey Gannet anti-submarine aircraft for $7.2 million. 


USAF’s desire to teach students use of 
Qinmi 

Growing pains’ encountered during 
I raming Command’s evaluation did not 
kip the powerplant 

JP-4 fuel totaling 309 gal. is carried 
in wings and im fusclage. Six intercon 
nected fuel cells in cach wing hold 111 
gal. and one 87-gal. fuel cell located aft 
of the cockpit wall forms the fuselage 
fuel tank 

lucl used by both engines is taken 
from fuselage tank which ts replenished 
from wing tanks 

Normally, fuel from wing tanks flows 
by gravity to two interconnect shutoff 
valves. With shutoff valves closed, fucl 
from wings is directed to a fuel propor- 
tioner pump which transfers equal quan- 
tity from cach wing to fuselage tank. 
Once fucl has reached fuel controls, 
throttle settings determine amount of 
fuel cach engine will receive 

Main problem with the J69-T-9s ts 
fuel control, most of which occurs at 
over 20,000 ft. Where controls have 
been satisfactory during ground check, 
high altitudes will show discrepancies in 
required rpm. 

hucl leakage is another problem be- 
ing worked out by Continental. In sev- 
cral instances machined fuel distribu- 
tors have cracked. Fuel after shutdown 
passed back into slinger and out into 
engine, causing billowing fuel clouds 
out of engine and exhaust 

The engines generate a high pitched 
necessitating ground crew use of 
Noise in the air 


whine, 
car plugs and muffs 
is negligible. 

During the 
will be studying the powerplant for im 
provements or modifications. ‘This will 
include inlet duct, fucl control and tail 
pipe installation. Continental also plans 
to increase thrust of engine to 1,020 Th 
Present mechanical hydrauhe nosewheel 
steering may be replaced by electrical 


next six months Cessna 


hvdrauhe steering 


Cessna also is working on better an 
tenna imstallation to improve radio and 
better braking action to smooth out 
grabbing. Present compass will be re 
placed by J-2 flux gate. Company is 
proposing that shielding be placed 
around oxygen cvlinders, located in for 
ward part of tail cone, to protect the 
cvlinders from hydraulic line ruptures 

Thrust attenuator and speed brake 
may be replaced with one drag device in 
order to further simplify the airplane 
and reduce weight. Cessna could, if 
necessary, modify the ‘1-37A with tip 
tanks to increase range. ‘This is not 
necessary for the trainer’s present mis 
sion, according to USAF 

\ir conditioning will go into aircraft 
this spring for summer and fall deliver- 
ics. 

Boot-strap system will take bleed 
air off compressor, feed it through tur 
bine so it expands. Expansion cools air, 
which is dumped into cockpit 

Non-stressed areas of the ‘T-37A, such 
as lip of inlet duct, wing tips, leading 
edge on top of vertical stabilizer, ram 
air inlet scoop, etc. are of Fiberglas 
with rubberized anti-crosion coating 

Cessna’s present USAF contract ex 
ceeds $48 million, will carry through to 
August of 1958 and involves, roughly, 
300 aircraft. 

Currently company is producing six 
per month; by mid-July this will have 
increased to 17 a month 


Radar Contract Awarded 
For USAF Test Center 


Electronic Engineering Co. of Los 
Angeles received $1.4 million contract 
for installation of radar instrumentation 
equipment in Ely, and Beatty, Nev., 
areas for Air Force Flight ‘Test Center 
In addition to clectronic research and 
development, award includes construc- 
tion of roads, buildings and other instal 
lations 
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BAFFLE PLATE 
HEATER 


BELLOWS 


PIVOT JEWEL 


rFoneywell 
Gyros (talon vce 


No mass-produced device requires more exacting skill, finer precision facilities or designing 
ingenuity than an air-borne gyro 

All these forces are brought to bear in the production of every gyro in the Honeywell line 

A typical example is the Honeywell hermetic integrating gyro—called HIG for short 
Until 1950, this type of floated gyro was an M11.T. ‘‘dream'' design—the gyro that couldn't be 
mass-produced. But Honeywell proved it could. To date, 22,500 HIGs of six different types 
have been built 

Honeywell not only proved mass production of the HIG practical, but these multi-purpose 
gyros have set a new standard of performance in the aeronautical field 

Extremely small and lightweight, one model HIG is so super-sensitive, yet rugged, that it can 
measure movements 1/3000 slower than the hour hand on a wrist watch after being used 
to hammer a4 nail 

But HIGs are only part of Honeywell's air-borne gyro story. 

Cageable gyros—20,000 of them in the last 4 years—are another fast-growing chapter, 
as iS a wide variety of rate and standard vertical gyros for air-borne service 

All together, Honeywell Aero's production capacity is more than 3,000 gyros per month 
a feat made possible by having the world's largest gyro production facilities 


TORQUER DUALSYN 
HEATER AND SENSING ELEMENT GIMBAL OR OUTPUT AXIS 
FLEX LEAD 


FLOTATION AND DAMPING FLUID HEATER 
FLOATED GIMBAL 


MOVING COIL PICK-OFF 


SPIN AXIS 
GYRO WHEEL 
GYRO WHEEL HOUSING 
INPUT Axi 
MOVING COIL TORQUER 
. 


New MIG (Miniature Integrating Gyro), New Super HIG-6 Gyro, GG37 
GG49A~— represents a scientific break The latest and most advanced develop 
through in ‘:oated gyro design. Only ment of the famous HIG-6—designed 


1.75 inches in diameter, and weighing especially for full inertial system ap- 
less than 0.5 Ib., its performance con plications. Here, too, is another scien 
pares to other hermetic integrating tific breakthrough in gyro design 
gyros three times larger. Ounce for Weighing almost a pound less than its 
ounce, inch for inch, the MIG has ¢ dependable predecessor, it has even 


equal greater accuracy 








FLOATED GvrROos— 


Miniature Rate Gyro, GG16 
A viscous damped, 

spring restrained rate gyro 
with the high precision 
performance, small size 

ind ruggedness needed 
for mi ile and flight 


ntrol applicatior 


HIG-5 Gyro, GG! 
Most popular of the fully 
floated integrating gyr 
Vesigned tor sensing of 
angular displacement, rate 
th. Over 20.000 of these 


1On Gyros in use 


HIG-4 Gyro, GG14 
Lightweight, extremely 
accurate floated gyro being 
ised in the latest fire control 
systems. Available in several 
modifications 


fast warm-up 


HIG-6 Gyro, GG12 
Represents a concentrator 


adrift 


if y 


NON-FLOATED 
GYROS— 


5. Cageable Vertical Gyro, 
JG7044 
Ideal as a vertical reference 
For use in radar stabilization 
fire control. bor bing 
navigation and flight control 
systems. Uncages in 1§ 

ages in 


ds 


Synchro-Cageable 
Vertical Gyro, GG53 
ageable gyro adaptable to 
r resolver pick ofts 
in radar 
n. Designed for 


application demanding 4 
ightweight and accuracy . Rate Gyro, JG7005 
A general at i 
Vertical Gyro, GG33 -* ; 
Specifications the same ; 


Rate Gyro, GG!1 


; 


’ 





Nothing left to chance. Al! 
Honeywell air-borne gyros 
are assembled !n air con 
ditioned, pressurized rooms 
guarded by a double air 
lock. To eliminate lint, dust 
and smoke, the air is elec- 
tronically cleaned and 
everyone working in these 
areas is required to 
special nylon Caps % 


gowns at ali ime 


PRECISION PERFORMANCE DEMANDS PRECISION CONTROL 


Rugged as they come, a 
be neywe ll HIG-5 demon 
strates its remarkable con 
struction. Even iffer being 
used to pound a nailinto a 
wooden plank, accuracy 
test how it perform nce 
unimpaiwed Thi ability to 
remain super-sensitive 
despite evere treatment, 
Wa i primary reason why 
Honeywell HIi¢ were 
chosen for the Proiect Van 
=e guard Rocket guidance 


reference systen 


For turther information abou neywel y*< oa a 
complete line of air-borne gyros call your loc 
Roney tics o wre Poph Awe, Ma Honeywell 
Station 661, 2600 Ridqway Road, N polis 1 
Minnesota 


Aeronautical Division 





Lockheed tests Electra engine-propeller combination on Super Constellation. 


Electra Nacelle Test Flown 


Electra’s 
assembly has started with building of bottom quarter panels in center section. 
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In weight comparison between 
HI-SHEARS and high strength close 
tolerance bolts, per thousand 
pieces and using a “4%” diameter— 
% grip length—4650 Ibs. shear, 
the bolt-nut-washer weight is 
almost double that of HI-SHEARS. 


HS52?-8-6 Steel Hi-Sheer Pin 9.25 
HS$15-86 Alum, Hi-Sheer Coller 1.32 


10.57 lbs. 


NAS464P4A7 = Stee! Bolt 
AN3650428 Alum. Nut 
ANP6OPD416. Alum. Wesher 


2765 lbs, 


Even substituting a 40% lighter 
titanium bolt for the steel bolt, 
the bolt-nut-washer combination 
is still heavier than the HI-SHEAR 
by 4.14 Ibs. per thousand pieces. 


| oe 
.250 
ofa > 
U4 
in “h 7 


195+8 ~ 24448 


Substantial weight savings are 
also gained by the use of smaller 
fittings through reduced clear- 
ances required by HI-SHEARS. 


Write for additional HI-SHEAR data 


US. and foreign patents — Trademark registered 











PRODUCTION 


Potentiometer checker (left) measures potentiometer resistance, function, hi-pot and noise automatically. 
Computer test stand (right) provides semiautomatic testing of analog computers, can solve 48 test problems involving 13 input 


90%. 
parameters. Labor saving: over 50%. 


Test time is reduced 90% by automatic function tester (left). 


Labor time is reduced 


Automatic programming is scheduled at three per second for impedance 


or component voltage measurement, functional tests. Automatic molded unit test set (right) checks oscillators, amplifiers, modulators 


while circuits are energized, saves 95% tet time, 


Automation Cuts Armament Test Time 


By Evert Clark 


Baltimore—Use of automatic _ test 
machinery has cut testing time for pro 
duction fire control, flight control and 
missile svstems by 75 to 95% at West 
inghouse Electric Corp.'s Air Arm 
Division here. 

Automatic testing techniques have 
been applied broadly, even though Au 
\rm is more a job-shop than a quantity 
production operation. 


Production Quotas 

Accumulated production quotas for 
fixed and flexible fire control systems, 
missile systems and special systems gen 
crally average less than 100 per month, 
plus spares and test equipment 

Air Arm produces the Acro 13 fire 
control system for Navy-Douglas 4D 
fighters; tail armament for the Navy 
Douglas A3D attack bomber, and guid 
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mee systems for the Air Force-Boeing 
Bomarc interceptor missile 

lest time for these systems previoush 
of total production time. In 
addition to cutting this 
automatic machimeryv has 
© Increased production quantity. Short 
cning the manufacturing cvcle tine per 
normal schedule 


was 30% 
tin usc of 


mits a reduction im 
ind inventories 

© Improved product quality. ‘lests now 
can be performed which could not be 
done manually, and those which could 
be done are done more accurately. In 
one case, 20 units previously checked 
manually were put through an auto- 
matic circuit tester. Twenty per cent 
of them were found to contain errors 
that could have required extensive 
trouble-shooting in semi-composite or 
composite testing. 
¢Improved labor 
grade test personnel 


eficiency. High 
previously cm 


find 


Scarce 


difficult to and ex 
xnsive to Now skilled 
labor is utilized in producing and serv- 
icing automatic equipment, while semi 
killed labor performs complex testing 
with the help of automatic machinery 

® Reduced costs. ‘Iwo basic criteria were 
used in determining wher 
feasibility 


han il poimft of view and CCOMOTI 


ploved wer 
recruit 


imtomation 


vould be used from the me 


\t no pomt was automation introduced 


at an unrealistic cost 


Cut in Testing Times 


An cxample of the degree to whicl 
time, labor and cost can be cut is the 
testing time on a fixed fire control 
tem 

Before automation it required 1,00) 
hours. Now it requires 200 

R. K. McDevitt, manufacturing man 
Au Arm Division, empha 


izes the job-shop nature of productio 


Zc! of the 
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AUTOMATIC DCR (left) measures d.c. resistance of transformer windings. It accomplished labor savings of 90%. Circuit checking of 
chassis and cable harness is performed by automatic cable harness checker (right). It reduced circuit check time by 90%. 


here—four types of systems, moving 
along five different assembly lines, 
through five sets of jigs and equipment, 
five sets of test equipment and five sets 
of specially trained people. Constant 
engineering changes create hundreds of 
“stop-and-go” situations. 

Air Arm has been operating for about 
four and a half years. Early in its plan 
ning, a Manufacturing Engineering De 
partment and a ‘Test E.quipment Section 
were established. Basic design and 
manufacture of much of the test equip- 
ment needed for fire control systems 
became Ai since 
only a part of it could be purchased 
outside. 

Au Arm officials realized early in the 
operation that test hours were the area 
in which any attack on cost would have 
to be made because they comprised al 
most one third of the total production 
tine 

An automation committee, com 
posed of both test and manufacturing 
enginecrs, was created to study feasi- 
bility and economics. It found two types 
of test operations in which seapensidiiee 
for decisions, judgment and mechanical 
skills could be transferred from operator 
to machine at a justifiable cost: 
¢ High volume repetitive testing with 
small variations of parameters, such as 
transformer testing. 
© Low volume repetitive sequential test- 
ing demanding large variations of param- 
cters, such as computer testing. 


Arm's a 


Basic Operational Areas 


lest operations throughout the plant 
were broken down into basic operational 
areas, and the automation committee 
picked these five where members 
thought progress could be obtained 
through use of automatic machinery: 
¢ Component testing at the incoming 
inspection and at transformer manufac- 
turing. 
@ Wiring-harness checkout at the assem 
bly stages 
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e Unit and subassembly testing. 
¢ Composite testing. 

Engineers who attacked the test 
problems under the direction of H. A. 
Leone soon found themselves in the 
field of automatic test equipment de 
sign—cither because no equipment cx 
isted or because cost of available equip 
ment was too high 

Now, however, equipment has been 
modified or developed to the point that 
automatic testing has been applicd 
across a wide range of test problems 


Machines in Use 

Machines now in use or in advanced 
development include 
@ Automatic’ molded unit test set for 
rapid, accurate static and dynamic test 
ing of small molded electronic circuits 
containing tubes, resistors, capacitors 
and transformers. Reduction in_ test 
time has been 95% . One hundred types 
of subassemblies, ranging from sim 
ple resistive networks to complicated in- 


vecters and demodulators can be tested 
Change in the setting for different types 
of units can be made in 10 sec. by 
means of prewired patchboards. This 
set was designed, developed and manu 
factured here. 

@ Automatic turns-ratio test set for 
measuring the ratio of turns between 
primary and secondary in airborne trans 
formers. Labor reduction is 90%. Onc 
loading accommodates 24 transformers 
with up to five windings each. Indi 
cator lamps show not only which trans 
former fails but which winding. Onl 
change necessary to test different types 
of transformers is a change of punched 
cards that control the automatic turns 
ratio bridge. ‘This also was designed 
and developed here 

e Automatic DCR test sect for testing 
d.c. resistance of transformer windings 
Automation was adapted because of a 
high-volume, one-type test operation 
Ihe system uses a d.c. _ resistance 
bridge and a card-controlled programmer 


Germans Order Sycamores 


First of 50 Bristol Sycamore helicopters ordered by the West German Ministry of Defense 
is test flown from the Weston Division of Bristol Aircraft Ltd., where Sycamore production 
is concentrated. Sycamore is flying over sand beach with water in background. 
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with a digital read-out, as the turns 
ratio tester does. Indicator shows all 
results as good or bad. ‘This was de 
signed and developed here. 

e Automatic computer test stand for 
testing airborne fire control computers 
This executes an over-all performance 
check by presenting 432 bits of prob 
lem information which the computer 
must solve to a high degree of accuracy 
Checking includes a complete series of 
48 test problems involving 13 input 
parameters. Speed of operation has in 
creased by cight to one in composite 
test and two to one in alignment. Labor 
saving is over 50%. This also was de- 
signed and developed here. 

e Automatic cable harness checker, a 
continuity, short-circuit and leakag« 
tester capable of making up to six 
checks a second. The unit amplifies the 
location of the trouble. The basic device 
can test 200 circuits for continuity, 
short and leakage simultancously, and, 
by the use of adapters, the number of 
tests can be increased to 400, S00 and 
1,200. The machine can test multipk 
circuits with as manv as 56 common 
circuits. Circuit test time has been re 
duced by 90%. The basic machine was 
purchased clsewhere and further de 
veloped here 

@ Automatic function tester. This ma 
chine makes continuity, leakage, resist 
ance, impedance, a.c. and d.c. voltage 
measurements at a rate of three tests 
per second. An adapter which plugs 
into the top of the supertester allows 
400 tests. Test time has been reduced 
90%. 

¢ Automatic potentiometer tester. Al- 
though a component testing device, it 
represents the initial phase of Air Arm 
Division’s most complex attempt at 
automation Components tested are 
gang-opcrated precision potentiometers 
used in fire control system computers. 
Although very few potentiometers are 
built to the same exact specifications, 
cach must be extremely accurate and— 
in a gang-operated pot—cach potentiom- 
cter must be accurately aligned with 
the rest. The machine is controlled by 
punched cards which set up the individ 
ual test, indicate accuracy limits desired, 
and control the machine to make the 
test. 

Potentiometers are tested for resist 
ance, linearity of conformity, dielectric 
strength and electrical noise. Labor 
time reduction is 90%. This machine 
was designed and is being developed 
here. 


Military Interest 


The military services, particularly 
Navy, have shown a great deal of inter- 
est in these machines and testing tech 
niques, Air Arm officials say. Other 
Westinghouse divisions also have indi 
cated a strong interest. Division officials 
sce a broad potential for application of 
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from design through 
production... 


ELECTRONIC 
CONTROLS 


FOR AIRCRAFT ANO MISSILES 


Today some of the toughest 

electronic problems are being solved by 
Thompson's task force of engineers. 
For example: Thompson has designed 
and is manufacturing control sub- 
systems and components for aircraft 
and missiles. Thompson also is a 

leader in development and production 
of countermeasures equipment and 
microwave components. 


MISSILE CONTROLS 
auxiliary power 
supply controls 


AIRCRAFT CONTROLS 
electronic controls 
and components 


You can count on THOMPSON 
Thompson experience, skills and 
facilities—from design through 
production—are ready to go to 
work for you. We're anxious to 
demonstrate that “‘you can count on 
Thompson” in the field of electronics. 


ELECTRONICS DIVISION 


7 Thompson Proaucts, Inc. 


2196 CLARKWOOD ROAD + CLEVELAND 3, OHIO 
Career opportunities available for qualified engineers 








cards related to this bill . . 





these techniques, even in job-shop op 
crations 

Dr. S. W. Herwald, division manager, 
said there still “is much to be done, 
particularly with regard to using 
punched programming techniques ap- number of man-hours 
pled to test and manufacturing equip- "i 
ment, so that relatively standard equip- over the next 5 to 10 years” 
ment, such as drills, milling machines appreciable percentage of that goal. 


and punch presses, can be made to per- 
form in small job lot quantities in al- Kel-F Process Sold 
By Kellogg Firm 


ctc., 
manufacture 


and test of this 


most as efficient a manner as if we 
had high mass production quantities to 
which we could fully tool. 

The ultimate goal, Herwald says, is 
“when we can take a bill of material of 
any random device to be built, punch 









dual 


MEETS s requirements 


FOR OUTER ‘SPACE! 


In this age of supersonic aircraft, guided missiles and man-made satellites, 
equipment and materials face a crucial test of performange, They must 
survive speeds, vibration and temperature extremes beyond any perfor- 
mance limits yet endured. 

Instruments and controls call for a new concept in performance. They 
unquestioned reliability ... withstand 
yet be limited in space requirements 


must have high sensitivity ... 
tremendous shock and vibrations. . . 
and weight. 

Aerotec is far ahead in the design and production of instruments, 
controls and switches that must deliver giant performances in midget 
packages. 

If your instrument or control problems call for a new concept in 
performance and miniaturization, Aerotec engineers can help you. Con- 
tact our project engineers today. 


THE THERMIX CORPORATION Greenwich, Conn. 


(Offices in all principal aircraft centers) 
Canadian Affiliates: T. C. CHOWN, LTD. 1440 S. Catherine St. W., Montreal, Que. 


THE AEROTEC CORPORATION 


Aircraft Division 


Project Engineers 





. such as 
basic chassis dimensions, hole locations, 
and come up with a complete 
unique 
piece of apparatus with a minimum 


It will require diligent work 
to reach an 


Jersey City, N. J.—Minnesota Mining 
& Manufacturing Co. purchased the 
Kel-F polymer manufacturing busincss 






Greenwich, Conn. 


from M. W. Kellogg Co. Kel-F, a 
corrosion resistant resin, has been tried 
in manufacture of some components 
for guided missiles and aircraft. 

Main problem with Kel-F has been 
inability to resist temperatures over 
400F. Otherwise, versatile polymer can 
be manufactured in substance resem 
bling oil, wax, rubber or plastic 

Minncsota Mining said its primary in 
terest in purchasing Kel-l business 1s 
to develop additional uses, particularly 
within chemical field and for pharma 
ceutical packaging 

Kel-F manufacturing unit, now ad 
jacent to Kellogg plant in Jersey City, 
will not be moved to Minnesota. Pur 
chase was made through a stock ex 
change; no cash was involved 

























Army Contracts for 
Instrument Training 


Washington—l our commercial flying 
school operators have received U. § 
Army contracts to provide mstrument 
flight training to 440 rated aviators 
Average cost will be $2,750 per student 

The contracts were given by five of 
| the Continental armies, and the train 
ing will be conducted at five airfields 
| eHlinson Aviation Co., Harbor Field 
| Baltimore, Md., three classes to. train 
70 aviators of the First and Sex 
Armies 
@ Central American Airways Flying 
Service Inc., Bowman Ficld, Louisvilk 
Ky., will train 200 There will 
be five chisses cach at Outlaw Wield, 
Clarksville, ‘Tenn., and Freeman Ficld 
Seymour, Ind. Contract is with the 
Third and bifth Armies 
@ Spartan School of Aeronautics, ‘lulsa, 





















ond 








aviators 


















Okla., will train 70 aviators in’ four 
classes at I't. Sill, Okla., for the Fourth 
Army 





Oakland, 
aviators im 


@ ‘Trans-Ocean Airlines, 
Calif., will train about LOO 
six Classes at Oakland Internet 
Airport for the Sixth Anny 

Phe training, Army spokesmen 
will parallel the instrument course given 
at the Army Aviation School at Ft 
Rucker, Ala. ‘UVhere will be 80 hours of 
flight instruction and 180 hours. of 
ground school in the eight-week course. 


ional 






said, 








Two Contracts Awarded 
for Sidewinder Guidance 


Naval Ordnance Test Station at 
| Invokern, Calif., awarded two new con 
| tracts to Avion Division of ACK Indus 
tries, Inc., for Sidewinder guidance and 
| control system. Contracts are fifth and 
sixth to Avion for same system 

General Electric announced first test 
firing of a Sidewinder controlled by its 
guidance unit was a success, scoring a 
| direct hit. 
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MISSILE ENGINEERING 


TWO 12-IN. filament-wound pressure spheres in Aecrobee sounding rocket hold gas at pressure of 3,000 psi. 


Plastics Stand Heat, Grow in Missile Use 


By Irving Stone 


Los Angeles—Growing application of 
reinforced plastics for high tempera 
ture service in the missile and rocket 
industry was described here at the an 
nual conference of the Socicty of ‘The 
Plastics Industry. 

Details of this material usage were 
outhned by four members of Acrojet 
General Corp.'s Structural Plastic De- 
partment: George Epstein, James W., 
Iberhardt, Jack Goldberg and 
\. King 

Iepstem, who presented the 
pointed out that solid 
pellant rockets im which remforced pla 
tics are now being used and those for 
vhich the materials are being developed 
include missile boosters and prime pow- 
issisted takeoff units, in-flight 
equipment — for 
powcr units 


paper, 
ind liquid-pro 


erplants, 
thrust augmentation 
piloted aircraft, auxiliary 
ind gas generators, and underwater pro 


REINFORCED plastic end supports are for rocket motor solid 
propellant. Units are molded (top and left), or machined (right). 
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Harry 


pulsion devices. Reinforced plastics are 
also being used im explosive-ordnance, 
warhead and 
Reasons advanced for 
forced plastics in various missile and 
tocket motor applications 
e High strength-to-weight ratio 
e(Cood thermal insulating 
Polyester and epoxy resins usually are 
used at temperatures between —65 and 
2001 Heat resistant cpoxy, phenolic, 
triallylcyanurate-modified polyester and 
used for inter- 
high—500 to 
with sili 
limited to long-duration 
Reimforced plas 
tics also are used when cxposure is 1 
short duration to 


armament devices 


ising rein 


properties 


resins = are 
200-500h —and 
temperature 
usually 
or repeated exposures 


sihconc 
mediate 
1 OOO] 


sones 


ranges, 


quired for extremeh 
temperatures of several thousand degrees 
lahrenheit. Gas 
frequently a desirable characteristic 

@ Ability to fabricate complex configu 
relatively inexpensively Thi 


crosion. resistance ts 


rations 


is considered especially important dus 
ing development phases and for lim 
ited production. Fabrication techniques 
include layup, matched-die molding, fil 
unent-winding, casting and adhesive 
bonding 

e Wide versatility in 
formulation of resin-curative-filler (rein 
forcement) svstems. Glass remforce 
ments, in the form of fabric and roy 
ings, are used primarily with polvester 
clevated-temperature-resistant 
phenolic, and sihcone Asbestos 
remforcements, refractory powders, and 
other filler materials are used to a lesser 
extent. Curing agents are selected on 
the basis of specific service requirement 
@ Material is non-critical, 
cnvironiments 
plastics 


sclection and 


( PoOXy, 


rCsSins 


and possesses 

resistance to 
Applications of 

mentioned by E.pstem included 

@ Guided missile warheads developed 

by Acrojet. ‘These have made extensive 

use of glass-reinforced-plastic structures 


mans 
reinforced 


HONEYCOMB reinforced plastic section of fin assembly is under 
development for advanced Acrobee sounding rocket application. 
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RADAR 
SYSTEMS 


Over 
20 years’ experience 
in development and 
manufacture of systems 
for airborne, ordnance, 
and missile use. 
Ask for latest 
facilities brochure, 


MAXSON 


AVt NEW YORK 


175 TENTH 


ENGINEERS: Contact onr Technical Placement 
Manager for employment data, 
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REINFORCED plastic liner for rocket motor 
insulates against 3,000F temperatures. 


because of minimum parasitic weight, 
increased strength-to-weight ratio. Thes« 
also provide versatility in design. War 
heads using reinforced plastic structures 
and adhesive-bonded metal components 
have successfully withstood the most 
severe military environmental tests, Ep 
stein said. In many cases, warheads sub 
jected to these tests have been com 
pletely usable when their metal coun 
terparts would have been rendered us« 
less, he added. 


Chemical Compatibility 


Other ordnance applications utiliz 
ing structural plastics include mines 
and fuse In ordnance 
items where the plastic comes in con 
tact with the explosive, there must be 
complete chemical compatibility of the 
resin and explosive 
© Fairing strip used for thermal insula 
tion in an operational missile. ‘This sec 
tion was fabricated by vacuum bag 
molding of heat-resistant phenolic-resin 
impregnated glass fabric laminate 
@ Insulator to protect metal from heat 
of burning solid propellant in rocket 
motor. ‘This unit was subjected to sev- 
cral thousand degrees Fahrenheit for 
about one second, also was fabricated 
by vacuum bag molding of phenolic 
resin-impregnated glass fabric. 

@ Insert to protect metal nozzle cn- 
trances from heat or exhaust. This in- 
stallation was used in two air-to-air 
rocket motors 

@ Liner for insulating nozzle adapter in 
rocket motor during operation of a 
safety device. Service conditions re 
quired exposure to more than 3,000F 
for severa! seconds in high-velocity gas 
stream. Acrojct developed the modi- 
fied cpoxy-resin formulation, XSP-1, 
for this unit, and low-pressure laminat- 
ing techniques were used. 

e@ Tee baffle for JATO unit. This part 


components 


PLASTIC tooling for rocket motor embodies 
cast outer body, filament-wound inner tube 


is subjected to gas temperature of about 
3,800F and gas velocities of several 
hundred feet per second for duration 
of approximately 15 sec In addition 
to providing a thermal barrier, thr 
phenolic-resin glass-fabric-reinforced part 
suppresses instability which might o« 
cur during combustion of the = solid 
propellant 

@ End supports for rocket motor solid 
propellant charges of complex configu 
rations These supports have been 
made from phenolic and 
resins reinforced with chopped glass 
fabric, chopped glass roving, and cotton 
fabric. Fabricating techniques includ 
machining from stock and matched-di 


melamine 


molding 

@ Honeycomb plastic sandwich fin as 
sembly under development for advanced 
Acrobee -sounding rocket. Skin and 


end closure channel are made from 


REINFORCED plastic shroud assembly for 
protection of delicate ordnance device com 
ponents fabricated by matched-die molding 
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high-temperature phenolic-glass lam 
inate; core is phenolic-glassy honevcomb 
High temperature modified epoxy 
phenolic adhesive is used as bonding 
agent. Leading edge skin portion has 
herringbone pattern for maximum cro 
sion resistance during high speed flight 

Shroud for housing delicate com 
ponents in an ordnance device This 
unit, fabricated by matched-die mold 
ing, also contains a silicone resin-im 
pregnated glass-fabric cone mounted in 
the shroud aperture to protect agaist 
localized high temperatures 

Tooling for rocket motor part. Outer 
portion was made by casting a filled 
cpoxy resin. Inner portion ts a filament 
wound glass laminate tube providing 
rigidity. 
¢ Spherical, tubular and special-shape 
components using wound glass filament 
makeup. Included in this category are 
igniter baskets, produced in various 
sizes, for containing pyrotechnic pellets 
for initiation of rocket firings, and op 
crating for short duration at tempera 
tures of 6,000-7,000F. 


Other Uses 


Other filament-wound units mclude 
pressure spheres varving m= diameter 
from 14 to 21 in. and in design burst 
pressure from less than 100 to more 
than 10,000 psi 

In addition to use in aircraft hvdrau 
lic systems, these spheres are used in 
inissiles and rockets to pressurize liquid 
propellants and as high-pressure con 
tuimecrs im gencral 

One experimental oval-shaped con 
tumer has built-in mternal stiffeners to 
provide ngidity against external pressure 

Filament winding provides means 
for obtaining maximum = strength-to 
weight ratio by locating cach glass fila 
ment at its optimum position 

If the part 1s to be stressed in one 
direction only, all or nearly all of the 
filaments can be applied to counteract 
this force. 

r ” . “ 
lemco Earnings Show 
Research Increase 

lemco Aircraft Corp. increased R&D 
wtwity was felt last vear in ‘Vemco’s 
carmngs. Net imcome after taxes was 
$2,257,241, compared with $3,103,070 
in 1955. R&D expenditures mereased 
from $876,719 im 1955 to $2,981,517 
last vear. ‘This mereased expense wa 
the primary factor behind the reduction 
in carnings 

lemco’s total sales were $90,337,249 
in 1956, an mcrease from the 1955 level 

f $78,224,390. Backlog was S96 mul 
hon at the end of 1955 and SISO mul 
on at the end of last vear. Prin 
ontracts accountcd for loss than | 
f the 1955 backlog and 11 nt thr 
1956 total 
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ENGINEERS...PHYSICISTS 


NEW opportunities 


at MOTOROLA 


YOUR CHOICE OF 3 LOCATIONS 


New Motorola research laboratories are expanding, cre- 
ating outstanding career advantages— your opportunity 
to get in on the ground floor of a swiftly expanding com- 
pany. You'll enjoy working in these modern laboratories 

. with liberal employee benefits, including an attrac- 
tive profit sharing plan. Salary levels are open and 
commensurate with ability. 


POSITIONS AVAIMABLE IN: two-way communications « missile elec- 
tronics « radio & TV (color) « weapons systems « computer application 
& design « transistor research & production « microwave systems 
« servo-mechanisms « physical chemistry « metallurgical eng. « field 
eng. « electronic sales eng. « drafting, design, & layout « aerophysics 


« radar & military electronics 


RESEARCH LABORATORY 


PHOENIX, ARIZONA 


Outdoor, relaxed living the year- 
round, with-lots of room to grow 
(on the job and off) in this land 
of sunshine. 


write to: Mr. R. Coulter, Dept.G 3102 N. Séth S1., Phoenix, Ariz 


SEMI-CONDUCTOR LABORATORY 
write to: Mr. V. Sorenson, Dept, G 


5005 E. McDowell Rd., Phoenix, Ariz. 


——_—S_ 


write to: Mr. C. Keziol, Dept. G 


RIVERSIDE, CALIFORNIA 


Planned communities, modern 
shopping centers, advanced 
aan. fine buys in homes. 
There’s room to grow and more 
fun in Riverside. 


Bex 2072, Riverside, Calif. 


\ > 


ia 


CHICAGO, ILLINOIS 


Live a relaxed midwest life in one 
of the beautiful suburbs, yet have 
all the “big city’? advantages 

cultural, social, and educational. 


write to: Mr. L. B. Wrenn, Dept. G 


4501 Auguste Bivd., Chicago, Ill. 


MOTOROLA 





TA-21A VHF TRANSMITTER .Com- 
panion unit for RA-21A VHF Receiver 
Reliability increased by new, im 
proved circuitry, use of printed wiring 
and transistorized power supply 
Power requirements reduced. Short 
Yq ATR; 360 channels; 50 KC spac 
ing. Complete unit remote controlied 
25 watts ovtput 


RA-21A VHF RECEIVER—Designed 
os companion unit for TA-21A VHF 
Transmitter to provide complete VHF 
communications, When used with the 
NVA-21A WNeavigation Unit, it pro 
vides complete VOR/LOC navigation 
Short % ATR, 560 ch., 50 KC spac 
ing, transistorized power supply, 
printed wiring, remote control. 


NVA-21A NAVIGATION UNIT—For 
use with RA-21A VHF Receiver to 
provide complete VOR/LOC course 
information. Completely transistor 
ized. Incorporotes in single package 
oll required audio and instrument 
circuits for complete automatic VOR 
LOC instrumentation. Short % ATR 
Facilities provided for (a) Tone Local 





MKA-7A MARKER RECEIVER—', 
ATR single-channel navigotion re 
ceiver for reception of beacon signals 
from airwey fon morkers, station lo 
coter Z markers ond I1S approach 
markers improved circuitry elimi 
nates any possible erroneous signa! 
lomp indicotions due to TY and FM 
interference 


izer, (b) Manual Omni-Range, (c) Au 
tomatic Omni-Range 


NEW LIGHTWEIGHT NAV/COM SYSTEMS 


New Bendix’ Equipment Meets Requirements of Latest Jet and 
Turbo-Prop Airliners and Virtually All Business-Type Aircraft. 


~ 
BEnorn , 
unit ° . . 
\ increasing demands for improved 


convene =performance and lower operating 
costs have introduced a number of perplexing problems 
for designers of airborne communications and navigation 
systems. Available space and permissible weight allow- 
ances have shrunk. Needs for improved performance, 
reliability and dependability have increased. A growing 
fleet of business-type aircraft, plus increased traffic prob- 


lems have created a pressing need for communications 


The growing complexity of jet- 
age aircraft, together with ever- 


74 


and navigation equipment of true airline quality for al/ 
types of commercial aircraft. Not only the commercial 
transports, but the business types as well. 

Bendix’ new lightweight navigation and communica- 
tions systems fill these exacting requirements. Units are 
lighter and smaller. Designed to fit neatly and compactly 
into the biggest transport or the smallest executive-type 
twin. Complete packages, if desired, to meet your par- 
ticular requirements. Yet flexible. For the most part these 
new units are interchangeable and can be integrated with 
the time-tested and dependable Bendix systems now in 





GSA-8A GLIDE SLOPE RECEIVER — DFA-70 AUTOMATIC DIRECTION AMA-10A PASSENGER ADDRESS AMPLI. 
20-channel, UHF Receiver. When PINDER—'/, ATR. Covers all frequen FIER Complete transistorization and modular 
combined with NVA.21A VOR Nevi cies from 90 to 1750 KC. Provides construction. Three input circuits are pro 
gation Unit, provides complete ILS both visual end aural navigation in vided: carbon microphone, dynamic micro 
receiving facilities. New audio cir formation, including narrow-bond phone ond tape recorder, Maximum of 5 
cuits ossure higher degree of course consol reception. Electrical tuning individually controlled plug-in type omplifier 
stability and more reliable flag caiarm eliminotes tach shofts, permits con modules permit compensation for diflerences 
information. Entire unit, including tro! panel to be located as far as 50 in noise levels in passenger compartment for 
either AC or DC (transistorized) power feet from receiver. increased operat customized performance during in flight 
supply, is housed in short 4 ATR case ing range, higher sensitivity, greoter and on-ground operation. Short 4 ATR 
occuracy 


FOR AIRLINE AND BUSINESS AIRCRAFT 


use in a wide variety of aircraft all over the world 
Examine some of the new communications and naviga- 

tion aids described on these pages. See how improved 

design, improved circuitry and transistorization plus im- 


proved packaging are combined to give you lighter and 


more compact installations—with improved performance 
and reliability. For further information and complete 
specifications write to Bendix Radio Division, Aviation 
Electronic Products, Baltimore 4, Maryland. Or West 
Coast—10500 Magnolia Blvd., N. Hollywood, Calif.: 
Export— Bendix International Division, 205 East 42nd 
Street, New York 17, N. Y.; Canada—Computing Devices 
of Canada Limited, P.O. Box 508, Ottawa, Ontario 
"ere oS Pat OFF 
ATTENTION ENGINEERS: Our expanding commercial aviation programs in 
airborne navigation, communications and rodor hove created a need for Scope of size and weight reductions in new Bendix NAV/COM 
qualified electronics engineers, particularly those having five to eight Systems is illustrated above. Upper left is standard % ATR unit; lower 
yeors’ experience. We invite your inquiry. right, new compact, lightweight, short % ATR unit. 


Bendix Radio Division nix” 





Problems Ff 


.-- meet the 





turbomachinery 


Representative turbine 
driven fuel pump 


experts 


(High sect pumps = om et saa characteristics. 
‘ ; igh suction specific s pumps 
Turbocraft’s Technical staff Gas Turbines and their components 
is made up of experts in the Turbopumps for all types of Rocket Motor or 
Jet Engine applications 
Fuel and Acid Booster Pumps 
Jet Pumps and Ejectors 
Complete Auxiliary Power Units 
Mechanical Seals for High Speeds, Pressures & Temperatures 
Rotating Machinery Components for Nuclear Power Systems 
Mechanical Liquid Metal Pumps 
Pumps for all types of Cryogenic Liquids, i.e., Oxygen, 
contact Turbocraft today. Hydrogen, Nitrogen, etc. 
Designers and Manufacturers of High Speed Turbomachinery 
for Aircraft and Missile Systems. 


design, development, and 
manufacture of practically all 
items in the rotating machin- 


ery field. For consulting work 


or for “crash” development, 


1 am interested in more information 


about Turbocraft. 
tle ice oie oe ? fusrreocrat? 


Position 
492 East Union Street 


Cc a = 
oer Pasadena, California * RYan 1-5253 
City 
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Sub-System Makers Face Missile Hurdle 


By Claude Witze 
Wright-Patterson AFB, Ohio—Acro- 


nautical component and sub-system 
manufacturers are being urged by 
USAF’s Air Matericl Command to ad 
just their development efforts and pro 
duction potential to meet the challenge 
of guided missiles 

They have been warned, in effect that 
continuation of AMC’s policy of buying 
Government Furnished Acronautical 
Equipment (GFAE) will depend to a 
large degree upon their performance in 


the missile field 


Selling Themselves 


The specialty manufacturers are faced 
with the necessity of selling themselves 
to USAF prime contractors by their 
ubility to help integrate a complete 
weapon while it is under de 
velopment. 


svstcm 


Maj. Gen. David Hl. Baker, AMC 
director of procurement and produ 
tion, says the shift from conventional 
aircraft to guided missiles has generated 
a large number of common requir 
ments for such things as powerplants, 
fucl systems and 


clectronic sub-systems 


controls 


Procedure Shift 


In a speech at a Socicty of Automo 


tive Engineers meeting, the General 
acknowledged that, m many cases, much 
or all of this work ts bemg performed 
by the prime contractors. ‘This 
sents a shift from the svstem created by 


AMC for weapon systems based upon 


1 pr 


ordinary airplane vehicles 
Ihe reason for the 

Baker said, is found, at least in part, 

in the failure of specialized sub-system 


change, Gen 


and component manufacturers to show 


an gressive metercst m rassile produc 


fu 
Ag 


that, if the 
1 growing 


thon problems Ile fears 


trend continues, there wall be 


requirement for new production ind 

testing facilities 
Othe pe ibalitue 

Baker 

¢ Duplication of engineering 


while they ar 


that concern Gen 


( ipabih 
ties by prin contractors 
watlable om plant of the sub-system 
makers 

® Further 
with 
unpheation 

@ USAF may be forced to 
goal of having 40 of the 


passed on to airfrann 


concentration of industry 


onommc and military 


sCTIOU cr 


ibandon it 
doll il 


ubcon 


pritnie 
value 
tractors This 3 
procurement, volume is low 
faciliti Th 


because, im missile 
md exist 

ing prime only partly 

utilized 

Baker medicated that the An 

lorce w taking a ‘hard look at these 


problems and that fundamental policy 


Gen 


Missile Test Stand for Patrick 


Missile test stand, which tilts for stowage during hurricane season, was built for Army Ballistic Missile Agency by Noble Co., Oakland 
Calif. Self contained motors tilt stand, which is 120 ft. bigh, weighs 340,000 Ib. and moves under own power on two sets of standard gags 


railroad tracks. Five clevator platforms are spaced vertically. Control room is in base. ‘Tower will be installed at Patrick AFB. Fla 
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DARNELL 


CASTERS AND WHEELS 


provine Onelandling 


PERFORMANCE AND ECONOMY 


FREE MANUAL 


DO YOU HAVE 
YOUR COPY? 





DARNELL CORPORATION, LTO 
’ ‘ i 





Emphasis on Reliability 


There will be no letup in USAF’s ever-growing emphasis upon reliability. 

“Perfectionism,” says Maj. Gen. David H. Baker, Air Materiel Command's direc- 
tor of procurement end production, “is mandatory if we are to protect the nation.” 
Gen. Baker explains the necessity in terms of fighter-intercept missions: 

To put the fighter into the air at the proper time calls into play the functioning 
of an extensive radar net capable of determining altitude, speed, direction and num 
bers of attacking aircraft. This intelligence must be instantancously and continuously 
transmitted to a combat control center and correlated, through electronic com- 
puters, with similar intelligence from other sectors of the net. 

“The scramble order to the fighter squadron must be automatically transmitted 
giving time, direction and course setting. Within the airplane, when airborne, auto- 
matic pilot and flight controls take over, which must continue to receive correctional 
inputs based on later radar observations from the control center. 

“These automatic control and navigation systems, through the use of airborne 
computers, must integrate, correlate and feed back data on air speed, altitude, ground 
speed, magnetic and radio compass readings, altitude of the plane and distance trav- 
eled or time. 

“Flying at speeds from 1,000 to 2,000 miles an hour, on a course calculated to 
intercept the attacker . . . at ranges up to 1,000 miles, the slightest error or angular 
deflection in course will lead to a mission abort. 

“Nor is this all. The fighter must carry its own radar search which comes into 
play when approaching the zone of intercept. This system must take over the flight 
control and navigation job. 

“At the pilot's command the radar must lock on to the target and assume direction 
of the fire control system for delivery of the kill projectiles. All of this must happen 
automatically in an extremely short period of time and with no opportunity for 


aginable orders of magnitude. 


for survival are vulnerable.” 





second guessing or equipment failure if we are to kill the target. 
“. . . Failure to intercept or destroy now has lethal penalties attached of unim- 


“Literally, whole cities and their environs making up our national potential 








changes, or modifications, probably will 
he imposed as more and more of the 
procurement dollars go into missiles. 


Tighter Control 

“The Air Force,” Gen. Baker de 
clared, “must reconsider its policies for 
complete systems integration during de- 
velopment and production of missiles 
and provide a means for closer control, 
particularly during the development por- 
tion of a program, to insure that spe- 
ciahzed industry functions are not dupli- 
cated in our prime plants when they 
are fully available within the existing 
acronautical industry.”” He continued 

“In the area of production we must 
examine Closely the desirability of mov 
ing to GFAE method of procurement 
in more areas than the very few which 
we currently have 

“While I do not expect the degree of 
GPAE will equal that which we cur 
rently have on aircraft, on the other 
hand, it would appear that the present 
policy is not suitable g: 


Most Affected 


Gen. Baker said the sub-system and 
component manufacturers will be those 
primarily affected by AMC’s effort to 
solve its major problems in the next 
few vears 

He said this segment of the industry 
“must recognize that there is a need, 


more than ever before, for a systems 
contractor and even a sub-systems con- 
tractor to integrate the complete 
weapon system, particularly in the de 
velopment stage 

“This is a big job which the Air Force 
cannot undertake itself,”” he said 


Long Life Prototype 
Atom Battery Shown 


Nuclear 


available in 
continual 


batteries are 
prototvpe which will give 
power over long durations. Walter 
Kidde Nuclear Laboratories, Garden 
City, N. Y., reports its nuclear battery, 
which was developed for the Elgin 
Watch Co., will retain half power up 
to 2.6 years. Power output is poor 
now because it only operates at 1% 
cfhciencs 

A dime-sized prototype battery dis 
plaved by Kidde at the recent Atomic 
Exposition, Philadelphia, Pa., delivered 
20 microwatts. Inside the tiny bat 
tery energy emitted from a wafer of 
radioactive promethium 147 was con 
verted into clectrical output in two 
steps: radiation was first converted 
into light by a cadmium sulphide crys 
talline phosphor; then the light energs 
was transformed into electrical cnergs 
by means of a silicone diffused-junc 
tion photocell, made by the Semicon 
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THE NOSE THAT KNOWS THE WEATHER 


...and makes possible a faster, more comfortable trip! 


That plastic“*nose” you see encloses 
the business end of RCA’s new 
weather avoidance radar (A VQ-50). 


Specially developed for use in air- 
craft where weight, space and 
power are at a premium, the 
AVQ-50 is the latest addition to 
the RCA weather radar family. 


It enables your pilot to pinpoint 
turbulent areas many miles ahead 


and choose a smooth path around 
them. In the words of a pilot, it 
makes it possible to do broken 
field running instead of long, time- 
wasting end runs. It is also good 


for ground-mapping. 


In the interest of timesaving and 
more comfortable flying, you 
should investigate the AVQ-5O as 
applied to your aircraft. 


RADIO CORPORATION of AMERICA 


Custom Aviation Equipment 


Tmk(s) ® 


11819 W. Olympic Bivd., Los Angeles, Ca! 





* 


ductor division, Hoffman Electronics 
FULL 360° ROTATION Corp. 


Design ahead with IN EITHER DIRECT Because the energy source is a de 

caying radioactive isotope, the power 
output of the nuclear battery dics 
exponentially. After 2.6 years, the 


WEATHERHEAD oe. half-lite of the Pm 147 isotope, the 

_ current is only 4 of its original valuc 

° LOTOS\|UWWE” although the voltage is said to remain 
ae constant. 





Operating characteristics of nuclear 


SWIVEL JOIN Y $ ’ : ; The ; 
« duration version of the common hand 


batteries are something like a long 


wound watch spring which Elgin 
originally conceived the battery as re- 
placing. However, the nuclear bat 
terv, because it works on radiation, 1s 
continually dissipating its energy re- 
gardiess of whether that energy is 
being put to work or not. 

Dr. Arthur Bradley, one of the de 
velopers at Kidde, suggests that the 
battery could best be used im appli 
cations where a modest amount of 
power is necded continuously over a 
two to five year period. It could be 
used as the power source of miniature 
self-operating remote-arca weather sta 
tions, which could be dropped on 
polar ice caps, set adrift on the oceans, 
or in long-life space satellites. Unlike 

solar batteries, it would be able to 
With this pressure-balanced, patented* operate in shadow. 
plane-type swivel you can make flexing in- { Ihe nuclear battery can operate at 
stallations the most reliable links in your 7 tempcratures from 200F to over 
aircraft piping system. +212F. Since Pm 147 emits onl 
Rotomite design does not depend upon piping Beta particles of rather low energy, 
to drive or rotate . . . shaft may be actuated shiclding is relatively simple 
with mechanical drive rod eliminating tube he as : lificult t otlict 
fatigue failures at piping connections. . Uhe price is re a 
Other edvantages indhede Critical ingredient, Pm 147, costs $500 

per curic and four curies are ased. 


Low Torque ; Thus the batterics must cach cost 
Pressure-balanced . . . no high friction over $2,000. Kidde expects Pm 147 
WP cease system pressure! ‘ to be produced in quantity as a by 
e@ operating pressure range .. . woduct of the government’s new 
0-5000 psi. . . Corrosion-proof ; i 137 gamma isotope processing 
Trouble-free operation thru extreme plants. ‘This could lower the price of 
temperature range : Pm 147 to $1-$5 per curic 
Full 360° rotation for all manifolds ‘ ' 
Rotomite is recommended for all hydraulic, A ° N 7 
! | i erojet Reactor Starts 


pneumatic, gaseous and vacuum carrying 
installations. d K ~ ° 
+ 8. ren te Senne Energy Production 


_— ; - San Ramon, Calif.—Acrojct-Gencral 
ENGINEERS ° Nucleonics’ third AGN 201 training 
' s ar and research reactor has gone critical 
Weaver reagan valu- BS . The company’s first reactor went 
- vous pea Renae ins i ; critical on Oct. 25 with 656 grams of 
etic ATiOw Reenathen an tune. Hae Se U-235 of 20% enrichment and the se 
mite® including ond on Feb. 25 with 657 grams of 
design and instal- & U-235 of 20% enrichment. ‘The recent 
lation data, and & 3 system (Serial 102) required 654 grams 
dimensions. It's ™ of U-235 of 20% enrichment. 
free. Ask for Roto- & 5 The reactor ANG 201 is the first in 
= Manual AM- & ' the world to be mass produced and the 
, first and only one in operation judged 
safe cnough by the Atomic Energy 


THE AZ. THER HEA rH] COM PA N Y Commission to allow operation in exist 


duiation Division ing buildings in heavily populated areas, 


300 EAST 131st STREET © CLEVELAND, OHIO the company said. It has scheduled onc 
West Coast: 1736 STANDARD AVE., GLENDALE, CALIF. « Export Division: Cable Address WEATHCO AGN 201 system to come off the as 
Plants at CLEVELAND and ANTWERP, OHIO + GLENDALE, CALIF. « ST. THOMAS, ONTARIO, CANADA | sembly line every two weeks. 
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Two Plants Share 
Viscount Assembly 


Viscount number 757 for Trans Canada Air 
Lines moves down final assembly line at Vickers 
Armstrongs’ Hurn factory near Bournemouth 
(top). Twelve Viscount 800 series also are being 
assembled for British European Airways (bottom) 
First of 15 modified 800 series for Continental 
Airlines in subassembly at the main Vickers 
Armstrongs plant at Weybridge (center). Sub 
assemblies from Weybridge are sent to Hurn 
where they are built into fuselages in fuselage 
shop (bottom), then assembled completely in 
one of two 12-plane “erecting shops’ (top). 
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| MICRO SWITCH Precision 


E - + FIRST IN- PRECISION SWITCHING 


Over 200 MICRO SWITCH 


Wide variety of switch 
types in the Hercules 


Series VA enclosed Switches. 
These combine the features of 
sealed construction and high elec- 
trical capacity. They are available 
with roller arm or lever actuators. 


Series V3 Basic Switches. These 
have the highest electrical capacity 
for their size of any switch avail- 
able. Are available in wide variety 
of terminal designs, contact ar- 
rangements and operating charac- 
teristica, 


Series SE Sealed Subminiature 
Switches. These are the smallest 
and lightest completely environ- 
ment-free precision switches avail- 
able, They are built to give trouble- 
free operation in a temperature 
range of from —65°F to + 212°F. 


Series DT Double-Pole Double- 
Throw Switches. These switches 
simultaneously make and break two 
independent circuits. The double- 
throw contact arrangement pro- 
vides a normally-open and a norm- 
ally-closed contact for each pole. 


Precision Switches help 
make Lockheed’s C-130 
Hercules a superb military 
transport plane 


MICRO SWITCH Precision Switches are located at over 200 
strategic points to facilitate the fine operation of the Lockheed 
C-130 Hercules, the first propjet transport accepted by the 
U.S. Air Force. 


During five years of planning, designing and manufacturing, 
MICRO SWITCH engineering service has cooperated with Lock- 
heed engineers of the Georgia Division at Marietta, Ga., in 
the choice of exactly the right switches to perform important 
functions—and to keep on performing them, time after time, 
day after day, anywhere in the world. 


MICRO SWITCH Precision Switches also perform important func- 
tions in components supplied for this plane by other manufac- 
turers. Even more—they provide important controls for 
machine tools used in the building of the C-130 itself. 


Here indeed is a tribute to a new first in Aviation—the Lock- 
heed Hercules—to MICRO SWITCH’s leadership in the precision 
switch field and to the loyal and intelligent service rendered 
Lockheed by Micro switcH Field Application Engineers. 





Switches have uses unlimited H 


Switches for 
landing gear locks 


Photograph shows two MIckO switcH Type EN 
switches as applied to the up and down lock of 
the Hercules’ landing gear. There are 22 of 
these EN Type switches used in this plane. 
These switches are completely sealed against 
the effects of changes in atmospheric conditions, 
The precision switching units are housed in a 
sealed enclosure, assuring constant operating 
characteristics of the switching element. 


Switches for ramp 
door lock indicator 


Photograph shows micro switch Type HS 
switch which is used to indicate an unlocked 
position of the ramp door. This is a hermeti- 
cally-sealed switch which insures constant oper- 
ating characteristics regardless of changes in 
atmospheric conditions. It is used with a long 
plunger actuator for panel mounting. 


Switches for 
power quadrant 


Photograph shows a bank of MICRO SWITCH 
switches with roller actuators used in the 
pedestal or power quadrant. These control the 
prop synchronization and the sequencing con- 
trol of engine and prop. The basic switches are 
double-pole double-throw. The roller actuator 
shown is one of many MICRO SWITCH actuator 
types which provide basic switches with easy 
means of installation and adjustment and adapt 
them to the specific operating means, 


Two new MICRO SWITCH 
—on switches for aircraft 


are just out. Do you have A DIVISION OF MINMEAPOLIS-HONEYWELL REGULATOR COMPANY 
your copy? in Canada, Leoside, Toronta 17, Onterio « PREEPORT, ILLINOIS H 
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«= Choosing A System 


When magnetic recording was in the 
audio phase of its development, 
there was just one recording method 
—-direct recording. But today, sev- 
eral methods are available. And 
while direct recording is still com- 
mon in audio work, it has taken a 
back seat to modulated carrier tech- 
niques in the more critical field of 
data recording. 

To take advantage of the broad 
range of equipment and techniques 
now available, start with a thorough- 
going analysis of your own present 
and future data handling . . . data 
processing needs. Then, match the 
techniques and individual compo- 
nents to those needs. 

Choose the recording method first: 
Direct recording is limited in data 
work by its poor amplitude repro- 
duction and or low frequency re- 
sponse on playback. Pulse width 
modulation (PWM) recording is 
excellent for recording a large num- 
ber of channels with limited fre- 
quency response. Digital recording 
offers extremely high data accuracy, 
but relatively low information capac- 
ity. 

FM recording, electronically com- 
pensated for wow and flutter, offers 
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(ADVERTISEMENT ) 


In choosing data recording equipment, it 
is now feasible to tailor the equipment to 
present and future data handling needs. It 
is no longer necessary to tailor your entire 
program to equipment limitations. 


for magnetic tape DATA recording 


a combination of high overall system 
performance, frequency response, 
and information capacity, suiting it 
for most analog recording applica- 
tions. Any or all of these methods 
can be supplied in the same record- 
ing system by inserting the proper 
plug-in circuitry. 

Consider physical requirements 
next: Where you plan to use a sys- 
tem is an extremely important fac- 
tor. To record data in a missile or 
jet, you will obviously need different 
equipment than would be used in a 
laboratory. But reel size, tape width, 
tape speeds, must also be selected. 
And heads, available for recording 
from 2 to 24 data tracks or even 
more, should be specified early. 
Keep in mind also the planned final 
disposition of the data, whether to a 
computer, direct writing recorder, or 
other equipment. 

Finally, select system components 
and accessories: In FM carrier re- 
cording alone, you can choose from 
at least three recording oscillators, 
two reference generators, and sev- 
eral signal and compensation dis- 
criminators. Speed control servos, 
power supplies, and remote controls 
also require attention. 


Needless to say, much of this proc- 
ess of selection requires special ex- 
perience, and should be placed in 
the hands of the competent data re- 
cording systems manufacturer. But 
the important thing to remember is 
that data recording on tape is a field 
in itself, with special techniques and 
special equipment that can be 
matched to virtually any recording 
need. The day when the problem 
had to be tailored to the equipment 
is long past. 

More detailed information on re- 
cording systems and equipment, and 
how to select them, is provided in 
“The Role of Magnetic Tape In 
Data Recording,” available on re- 
quest to Davies Laboratories, Div. 


H Minn BAP OLN ll 
DAVIES LABORATORIES DIV. 


10721 Hanna Street Beltsville Md. 
WeEbster 5-2700 
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Data Link May Start Vortac “Type Battle 


By Philip J. Klass 


New York—Recent unveiling of the 
‘Tacan-Vortac data link, in an obvious 
bid for its Common System use, should 
produce long-needed action to formulate 
airspace use! operational requirements 
for such cquipment This in’ turn 
could precipitate another Vortac-type 
battle between competing techniques 
and equipment. 

Declassification of Tacan data link 
details (AW Mar. 18, p. 31) reveals 
both the ingenuity of the original ‘Ta 
can design concept, long obscured by 
military security, and the fact that it 
follows closely the “Ultimate Common 
System” concept set forth in 1948 by 
the Radio Technical Commussion for 
Aeronautics SC-31 blueprint 


Full Details 


lacan is now revealed to be a single 
integrated system capable of providing 
a variety of navigation and communi 
cation functions, including 
© Bearing and distance navigation in 
formation. 
© Automatic air-to-ground reporting of 
aircraft position, speed, altitude and 
heading. 

@ Speedy push-button two-way com 
munication for routine messages be 
tween pilot and ground controller 

® Automatic control of aircraft position, 
speed, altitude and heading from the 
ground, cither by human controller or 
by automatic intercept, trafic control 
or landing computers. (This function is 
intended for military use and probably 
would not be included in a Common 
Svstem civil version.) 

¢ Instrument approach capability, com 
parable to ILS, permitting both manual 
and automatic imstrument approaches 

These added capabilities are at least 
a partial answer to critics who, during 
the recent Vortac controversy, accused 
Facan of being wasteful of radio spec 
trum considering the limited service it 
was then officially acknowledged to pro 
vide Aviation Week had disclosed 
the existence of Tacan’s data link as 
early as 1955, but details were under 
classification.) 

The data link, like Tacan itself, was 
developed by Federal ‘Telecommunica 
tion Laboratories under Navy sponsor 
ship 

By adding data link adaptors to air- 
borne and ground-based ‘Tacan or Vor- 
tac cquipment, it should be possible to 
greatly relieve over-congested voice com 
munication channels and ease pilot-con 
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NEW TACAN DATA LINK enables 120 aircraft to report automatically their altitude, air 
speed, heading, bearing and distance (from Vortac station) in less than three seconds 
as well as providing two-way push-button communication of routine messages. On the 
ground, aircraft position report could be displayed on Charactron tube (below) in code 
that shows airplane altitude, airspeed, heading and identity as well as position. 
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Have you the growth 
potential to make 
lop money as a 


CONVAIR 
MISSILES 


Get the facts on CONVAIR POMONA in sunny Cali- 
fornia — first fully-integrated missile plant in the U.S.A.— 
designer and builder of the Navy's TeRrieR supersonic, 
surface-to-air missile. 

Naturally, you'll work with the most modern electronic 
equipment known. Better yet, you'll work with the kind of 
engineering talent that creates such equipment...that is 
pacing the advance of science into outer space. 

You'll have the scope and help to show what you can do 
...and top pay at every step you progress. You and your 
family will live (California-style) in the lush Pomona Valley 
at the foot of the snow-capped Sierra Madre. No commut- 
ing problems. Ample housing. True country living just 30 


minutes from downtown Los Angeles. 


Openings now in: 

Operations Research 
Hydraulics 
Mechanical Design 
Laboratory Test 


Electronics 
Aerodynamics 
Dynamics 
Thermodynamics 


Generous travel allowance to Engineers accepted. 


Write now, enclosing complete resume to: 


Fngineering Personnel Dept. 3-F 


ov CONVAIR SP 


POMONA 


POMONA * CALIFORNIA 
CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION 





troller chores. The ground controller 
could then obtain fresh position-alti- 
tude-speed reports on each of 120 air 
craft every three seconds, information 
that would take at least an hour to ob 
tain by voice radio. Transmission of 
cach two-way message requires less than 
six thousanths of a second. Equally 
important, the aircraft reports are ob 
tained without any effort on the part 
of the pilot. 

The airborne data link gets its 
bearing-distance information automati- 
cally from the Tacan receiver and ob- 
tains altitude, airspeed and heading 
from pick-offs mounted on the cockpit 
instruments. Data link messages are 
received and transmitted using existing 
lacan-Vortac receivers and transmit 
ters with only slight modification. 

Position reports could be displayed 
on a Charactron type of radar scope 
with a coded array that gives aircraft 
identity, speed, altitude and heading as 
well as showing its position. (See 
sketch, p. 85.) 

The aircraft position information 
which ‘Tacan data link provides duph 
cates that available from radar, but the 
system also provides airplane altitude, 
heading and airspeed information which 
is not currently available from civil 
radars. 

Current plans call for obtaining auto- 
matic altitude reporting from the new 
air traffic control radar transponders, 
providing sufficient codes can be made 
available for this purpose. 


Routine Messages 


The ground controller will have a 
choice of 31 different routine messages, 
such as “descend 1,000 fect,”’ or “call 
in by voice radio,” which he can trans- 
mit merely by selecting the proper but- 
ton on a console and “‘addressing’’ the 
message to the desired airplane using 
its registration number or other identity 
code. Within three seconds the mes 
sage will appear in visual form on a 
panel indicator in the cockpit of the 
airplane to which it was addressed. 

The pilot also would have a choice 
of 31 different frequently used mes- 
sages which he can transmit to the 
controller by selecting the proper push- 
button. (See photo, p. 96.) No ad- 
dress is necessary since it automatically 
goes to the Vortac station to which pilot 
is tuned, After suitable automatic 
processing on the ground the report 
can be remoted by ordinary telephone 
lines to the Air Route Traffic Control 
Center, FTL says. 

This should prove a real boon to in 
ternational carriers. Aircraft messages 
can be shown in the pilot's native 
tongue in the cockpit but displaved in 
the controller's native tongue on the 
ground. 

Perhaps the greatest pay-off for data 
link will come with the advent of auto 
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Data Link Competition 


The newly announced Taean data link is certain to run into | wy competition 
both for Common System and military use. Competent observers say its chances 
of getting the Navy's production nod are less than 50/50. 

Principal competition in the military field comes from a new USAF-Navy system 
under development by Radio Corporation of America. The new RCA system 
employs time-division, narrow-band techniques—some of them developed by Bell 
Telephone Laboratories in a Navy sponsored program. The new system is slated 
to replace the General Electric developed one-way data link now used by the 
USAF's Air Defense and Tactical Air Commands. The GE system is a frequency 
division type. Both the GE. and RCA systems operate in the UHF band, utilize 
communications transmitters and receivers. 

It is doubtful whether the new RCA system will be declassified for civil use for 
However, many of the techniques used in the system may not in 
Bell Telephone 
Laboratories representatives recently sounded out the military on this very ques 
tion and reportedly received a tentative approval. 

For Common System use it is not necessary that civil and military aircraft both 
use the same data link system, providing the two do not interfere with one another. 

One of the ‘Tacan data link’s big advantages for its original intended use aboard 
aircraft carriers may work to its disadvantage for civil use. The idea of a single 
integrated system capable of providing navigation, data-link communications and 


some years. 
themselves be classified, hence could be used in a civil version. 


automatic position reporting has many advantages in a space-cramped fighter which 
has practically no enroute communications with different ships. 

However, for civil use some observers question whether it is wise to have a 
data link which operates through the navigation receiver-transmitter instead of 
through the regular communications channels. This means, for example, that 
data link messages go to and from Vortac-Tacan stations and must then be relayed 
by telephone lines to one or more Air Route Trafhc Control Centers or airports 

Another problem arises because ‘Tacan operates at 1,000 mc. where blind spots 
or nulls in aircraft coverage are much more serious than at lower VIF frequencies 
used for civil aviation. 
link feature of ‘Tacan than for its navigation service. 

Perhaps the most serious political obstacle is the private flyer. 
link service he will have to equip his airplane with a Vortac DME at a cost of 
$3-5,000, plus the data link adapter whose cost might run in the same neighborhood. 

On the other hand, some observers question whether it will be possible to develop 
any civil data link system which meets the needs of the airlines and still fits the 


This problem could prove more troublesome for the data 


lo obtain data 


pocketbook of the private flyer. I.ven the Melpar-developed system, which is a 
sort of slow-scan T'V, would require the private flyer to equip his airplane with a 
small cathode ray tube display although the system might be able to work 
through existing VHF communications receivers. 

In any case it scems certain that disclosure of Vacan data link details will 
focus industry attention on the growing need for some sort of data link system 
and the necessity of concerted industry action to spell out its operational needs, 











matic trafic control computers designed — of ‘Tacan or Vortac, but in the reverse 


to monitor traffic and automatically to 
spot potential conflicts or collisions 
With data link, the computer could 
automatically transmit an emergency 
message to the aircraft in question with 
out human intervention or delay of 
waiting for a controller to send the 
message by voice radio. 


Direct to Computer 


Similarly, when a pilot sends a data 
link request for a change of altitude, 
this message could go directly into the 
computer without delay. The computer 
could instantly search its memory for 
possible conflicts, then automatically 
transmit back its approval or denial in 
a matter of seconds 

Bricfly stated, the Tacan data link 
operates somewhat like the distance 
measuring cquipment (DME) portion 
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direction, 

lo obtain DME information, the au 
borne transmitter sends out a pair of 
pulses which travel to the ground Vor 
tac station where they trigger its trans 
mitter to reply with a sunilar paw of 
pulses These travel back to the air 
craft's receiver which measures the total 
transit time from which it determines 
distance between airplane and ground 
Station 

For data link operation, the ground 
station initiates the proceedings by 
transmitting a brief pulse-coded mes 
sage to the airborne receiver. When 
received by the aircraft to which it ts 
addressed, the ground message is dis 
plaved on cockpit instruments and the 
airborne unit responds by transmitting 
back a message giving the airplane's 
altitude, airspeed, heading, bearing and 


Unique combination 
of advantages in 
GEROTOR aircraft pumps 


The Gerotor pump is a positive dis- 
placement type, delivering a prede- 
termined amount of fluid in direct 
proportion to speed. It is a form of 
internal gear pump — simple and com- 
pact in basic design, (has only two 
moving parts). It is lightweight, 
valveless, provides exceptional per- 
formance at high altitudes and has 
low wear over a long service life. In 
addition, it is balanced and extremely 
quiet in operation, 
> Structure and operation of the 
Gerotor pump is relatively simple. The 
moving elements are the toothed 
“Gerotors” inner and outer, Both 
turn in the same direction and either 
one may be drivan, The inner element 
always has one less tooth than the 
outer and the “missing tooth” provides 
a chamber to move the fluid from the 
inlet or — ai to the discharge 
port, (See Figure 


Oo 
6o 


> Low relative speed and closely held 
clearances between the two Gerotor 
elements mean high mechanical effi- 
ciency is maintained. 

> Slow opening of the chamber as it 
traverses the large inlet and discharge 
ports results in avoidance of the sud- 
den shock, rapid pressure change and 
turbulence which, in other types of 
pumps, results in foaming and lowered 
efficiency. Thus, Gerotor pumps offer 
exceptionally good performance at 
high altitude. 

> Valveless design insures absence of 
mechanical troubles associated with 
the operating complexity and service 
and wear problems inherent in valve 
construction, 

> Applications for Gerotor aircraft 
pumps lie in the range of pressures up 
to 1000 psi. They are suitable for low 
-— hydraulic and servo systems, 
iydraulic motors, lube, scavenge and 
booster service, electronic coolant 
pumping in aircraft and guided mis- 
siles, and similar applications. 

> Technical Data is available and 
your inquiry is invited. Write: 


W. H. NICHOLS CoO. 


4 Woerd Avenue, Waltham G4, Manachusetts 
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Are you on 
the list? 


QUALIFIED PRODUCTS LIST. . 
- «++ Here’s one list you want 
to be on if you sell aircraft 
equipment to the Government 
or its contractors 


Aerotest is a single source for 
expert plannire. execution, and 
analysis of cu...plete qualifica 
tion test programs... a “must” 
in having your product included 
on a Government QPL 


© GOVERNMENT - RECOGNIZED 

© AIRCRAFT EXPERIENCE 

© FAST SERVICE 

@ PROPOSALS SUBMITTED 
WITHOUT OBLIGATION 


erotest > 


laboratories, inc. 
Designers’ wall chart of useful 
handbook data. Conversion fac 


tors, tables, etc. A real time 
saver. For free copy write 


AEROTEST, DEPT. 3 
129-11 18th AVE. 
COLLEGE PT. 56, W. Y. 


BIG or SMALL 
they all 
SHINE sesr 
SHINE toncer 
SHINE easier with 


distance from the station as well as any 
routine message that the pilot has set 
up to transmit to the ground. 

The data link and DME transmis- 
sions take place almost, but not exactly, 
simultancously without any adverse ef- 
fect on the other 


Interleaved Transmissions 

The airborne transmitter interrogates 
the ground station for distance infor 
mation at a rate of 24 times a second 
during normal operation, with an inter 
val of about 41,000 microseconds (mil 
honths of a second) between cach in 
terrogation The time required to 
make cach imterrogation is roughly 
3,000 microseconds at a distance of 
250 miles, proportionately less when 
the airplane is closer to the station. 

Thus the airborne DME transmitter 
receiver yas roughly a 38,000 micro 
second interval of mactivity between 
cach DME. interrogation. It is during 
one of these free intervals that the 
data link message is received and replied 
to by the airborne equipment 

‘The incoming message takes approxi 
mately 2.918 microseconds to transmit 
and the outgoing reply requires 2,272 
microscconds, according to FTL 

Despite the fact that a ground Vor 
tac-Tacan station may be serving 100 
or more aircraft simultaneously in- r 
plying to their DME interrogations, it 
too has considerable free time. (Each 
urcraft interrogation occupies about 50 
microseconds of ground station timc 
compared to 3,000 microseconds for 
airborne equipment.) 


Continuous Transmission 

As a matter of fact the ground station 
must continuously transmit a high den 
sity of pulses in order to provide the 
Pacan omnidirectional bearing service, 
whether or not it is bemg interrogated 
by a large number of amcraft Ihe 
ground station therefore is designed to 
transmit approximately 2,700 pulse 
pairs per second, filling in with random 
spaced pulses whenever there are not 
sufhcient DME mtcrrogations to pro 
duce this density. (AW Sept. 26, 14 
» +6.) 

When the new data link feature is 
added, the burst of pulses used to con 


aa. 





ENGINEERS, SCIENTISTS: 


What did they say the 
last time you had an 


IDEA? 


At Decision, we talk to hundreds of 
engineers, and many report how 
frustrating it Is when they make a 
good constructive suggestion and 
are gently reminded that “ideas” 
cre the responsibility of others. 
(Strangely enough, these some 
companies often talk about 
“creative engineering” in their 
recruiting ads.) Fortunately this 
attitude is not typical of most 
progressive companies today. 


We know many companies who 
encourage and appreciate creative 
thinking . . . who know that youth, 
inspiration and progress all go 
together. 


Whether you're thinking seriously 
about changing jobs or not, Decision 
can improve your job perspective 
confidentially and at no cost to you. 
We will send reproductions of your 
resume (without your name) to the 
hundreds of top ranking firms— 
our clients—who pay us to find 
good men. And, we will enter your 
name and resume in our unique 
Decision /Register, which we search 
daily to find engineers for specific 
job openings. 


DECISION/INC 


Publishers of the ouvthoritative 
Engineers’ Job Directory 


FIND OUT ABOUT COMPANIES WHO 
NEED YOUR IDEAS. 


MAIL THIS COUPON NOW! 


CONFIDENTIAL | 


Oliver P. Bardes, President 


DECISION /INC 
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1660 First National Bank Bidg. 
Cincinnati 2, Ohio 


Dear Mr. Bardes: 


1 do have good ideas, and | want 
to find out who needs them! 
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transmission of filler pulses or DME 
replies 45 times every second to trans 
mit a data link message to an individual 
aircraft and to await its position report 
and reply. At this rate the system can 
transmit and receive messages from 120 
aircraft in roughly 24 seconds. 

IIL, presently quotes a figure of 120 
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Which of these PROBLEMS fit your fields 
of interest in AIRCRAFT RaD? 


Since 1935, Bell Aircraft has played a vital role as a pacemaker of 
aviation progress. This experience in pioneering new concepts has led 
to the design and development of test systems which have man aircraft 
xerformance to new frontiers. As a result of these important contributions 
in Aircraft Research and Development, many projects with both commer- 
cial and military applications have been initiated. Among them is Bell's 
jet-powered VTOL, the first airplane to successfully combine the vertical- 
litt features of the helicopter with the forward speed of a conventional 
jet airplane. 

Here are some of the pertinent problems with which the Aircraft 
Division engineers are now dealing: 


1. Plan a program for analysis and 
testing of the aerodynamic per- 
formance and flight characteristics 
of a turbojet powered, vertical 
take-off aircraft. 


2. Given a landing gear designed 
for use in vertical descent landings, 
determine permissable operating 
limitations when used in conven- 
tional horizontal approach land- 
ings. 


3. Design an electrical system for 
high performance aircraft involv- 
ing transient voltages and system 
response to meet reliability ond 
performance requirements. 


4 Design a@ circular duct for a 
“ducted fan” airplane, its attach- 
ment to the wing structure, and its 
rotation mechanism. 


if your qualifications place you in a position to 
help solve these challenging problems...or if you 
are now limited in the scope of your opportunity 
and would like to participate in any of Bell Air- 
craft’s widely diversified activities in other fields, 


write today: 
Aircraft Division 

BELL AIRCRAFT CORPORATION, 
Buffalo 5, New York. 


Technical Employment, Dept. E-11. 


P. O. Box One, 
BUFFALO N.Y. 


Aerodynamicists 

Aeronautical Engineers 
Automatic Control! Designers 
Chemical Engineers 
Combustion Research Engineers 
Communications Engineers 
Design Checkers 

Development Engineers 
Digital Computer Development Engrs. 
Dynamic Engineers 

Electronic Engineers 

Electronic Standards Engineers 
Engineering Computors 
Environmental Specialists 
Field Test Engineers 

Flight Test Engineers 

Flight Test Programmers 

Fuel Injection Specialists 

Gear Designers 

Guidance Engineers 

Gyro Specialists 

Heat Transfer Engineers 
Hydraulic Engineers 

IBM Programmers 
Instrumentation Specialists 
Laboratory Test Engineers 
Magnetic Amplifier Specialists 
Mathematical Analysts 
Mechanical Engineers 
Microwave Engineers 
Miniturization Engineers 
Nuclear Physicists 

Operations Analysts 
Physicists 

Power Plant Designers 
Pressure Vessel Designers 
Project Engineers 

Publication Engineers 

Radar Systems Engineers 
Reactor Designers 

Reliability Engineers 

Rocket Test Engineers 

Servo Systems Engineers 
Servo Valve Engineers 
Statisticians 

Stress Engineers 

Structures Engineers 
Specification Writers 

Technical Writers 

Test Equipment Engineers 
Transformer Design Specialists 
Transistor Application Engineers 
Thermodynamic Engineers 
Telemetering Engineers 
Turbine Pump Designers 
Vibration & Flutter Analysts 
Weapons Systems Engineers 
Wave Guide Development Engineers 
Weights Engineers 
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ROTATION OF ANTENNA IN DEGREES 


66,667 mMICROSECONODS 


TACAN data link messages go out 45 times per second from ground station instead of 
DME replies or filler pulses. Tacan bearing-distance functions are not adversely affected. 


aircraft as the maximum number that 
can obtain DMEE-data link service from 
1 single Vortac-Tacan station. ‘This fig 
ure is somewhat higher than the 100 
aircraft figure previously thought to be 
the limit for Tacan operation. Recent 
KIL tests suggest that the figure can 
be raised to something approaching 150 
aircraft, according to Ben Alexander 
director of FTI 
oratory 

Phe capacity of a single ‘Tacan-Vortac 
station with data link 1s limited bv it 
DME service capability rather than by 
data link, and the former in turn is 
limited by the 5 kw. peak power avail 
tble from existing Tacan ground sta 
tions, according to P. C. Sandretto 
vice president and technical director of 
FTL 

When a Tacan-Vorta 
transmitting data link message 
aircraft, this function occupi 


s clectromic systems lab 


station 4s 
to 120 


less than 
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10% of its total transmission tin 
Because aircraft DME interrogation 
reach the ground station on an en 
tircly random basis, one (or more) may 
imve at the mstant that the ground 
tation is transmitting a data link mes 
ie om which case there will be no 
DMI reply 


gation from that particular airplane 


However, the next mterro 


should arrive at an instant when the 
ground station is not so occupied nce 
the airplane interrogation occurs at a 
rate of 24 per second and the data link 
transmissions occur at a rate of 45 per 
ccond 

Failure to recewe a single DMI 
iesponse poses no problem for the au 
borne Tacan-Vortac 
it is designed to operate 


‘ juipment Tie’ 
satistactonl 
when it receives as few as 507 repli 
to its interrogation Phi ipabilit 


necessary éven without data lin) nee 


an aircraft DME interrogation can at 
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turbo jet 
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propel ler turbine 


VICKERS VISCOUNT 
FOKKER FRIENDSHIP 
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TYNE 


propeller turbine 


VICKERS VANGUARD 
LOCKHEED ELECTRA 


Rolls-Royce gas turbines have already flown more than 2,000,000 hours 


on scheduled airline service 


ROLLS-ROYCE LIMITED, ENGLAND, 
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DATA link messages employ both binary coding and pulse-position modulation. Fach pulse shown represents pulse-pair. 


nve when the ground station is occu eee : re ee 
pied replying to another aircraft In 
radar beacon terminology, receipt of INSTRUMENT REFERENCE INFORMATION 
50% replies is referred to as a “50% READING PULSES PULSES 
countdown.” 

Alexander savs that the addition 
of data link service does not increase 
the normal Tacan countdown by more 
than 10%, thus docs not interfere 
with navigation service under normal 
conditions 

The same synchronizing signal now 
transmitted by a Tacan ground station 
at 1/135 second intervals to permit 
the airborne receiver to determine air 
plane bearing also serves as a synchro 
nized signal for coding and decoding 
data link messages. As in the basic 
lacan-Vortac DME, pairs of pulses are 
used in the data link message, instead of 
ingle pulses, to make the system less 
usceptible to spurious noise 

The ground-to-air message (sec 
sketch, above) consists of 35 pulse pairs 
































cmploved is follows 

eStart Pulses (two pair) transmitted 
59 microseconds after the end of the 
icgular Tacan reference signal, initiate 
the start of timing and decoding cit 


cuits 
@ Address Pulses (four pair) are trans PULSE. POSITION allelialtions ns anil to transmit t both paren onl actual aircraft position 
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mitted in any four of nine possible time 
lots or positions, providing 126 differ 
cnt possible addresses. If the four pulse 
pai wnve im the proper position, 
comciding with the individual airplane's 
signed code, the message is passed; 
otherwise it as reyected. Tf any more or 
less than four pulse pairs are received 
the message also is rejected 

© Variant Address Pulses (three pair) 
permut a pilot-adjusted modification of 
urplane idenaty code in the event that 
two aircraft with identical address codes 
We Operating mito the same station. For 
civil use these variant pulses could be 
used to provide an imercased number 
of basic airplane identity codes, 

@ Spare (one pair) 

© Preselected Message Pulses (six pairs) 
One, two, three, four or five pulse pairs 
we transmitted in a binary code which 
provides 31 different possible routine 
messages. ‘The parity check pulse pau 
is transmutted, when necessary, to make 
the total number of pulse pairs trans 
mitted in this section of the message 
equal to an even integer, 1c. 2,4,6. ‘This 
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checks that no pulse pair was lost or 
gained which could cause an imeorrect 
sclection of message to be displaced in 
the cockpit 

© Mode Pulses (six pair). ‘This part of 
message shows pilot whether he is un- 
der control (and im communication 
with) trafic control, approach control, 
landing control, tower, etc. A single 
pulse pair conveys this information by 
its position in any one of six different 
possible time slots. This part of the 
message also serves to check on spurious 
noise, since there should be a_ pulse 
in only one of the six time slots, none 
in any of the others. If there are two 
or more pulse pairs, the data link dis 
regards the message and “‘listens” for 
the next one three seconds later. If it 
finds more than one pulse pair in this 
part of the message on three successive 
times, it automatically drops red warn 
ing flats on all data link instruments to 
mdicate that the system is not perform 
ing properly. 

@ Scale Change Pulses (two pair). ‘The 
military system uses distance measuring 
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BLOCK diagram of ‘Tacan data link shows modification and additional elements required for 
message coding and decoding in ground station (above) and in airborne equipment (below). 
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To the 
ENGINEER 
of high 
ability 

Through the 


efforts of engineers 
The Garrett Corporation 
has become a leader in many 
outstanding aircraft component 
and system fields. 
Among them are: 
air-conditioning 
pressurization 
heat transfer 
pneumatic valves and 
controls 
electronic computers 
and controls 


turbomachinery 


The Garrett Corporation is also 
applying this engineering skill to the 
vitally important missile system 
fields, and has made important 
advances in prime engine 
development and in design of 
turbochargers and other 

industrial products. 

Our engineers work on the very 
frontiers of present day scientific 
knowledge. We need your creative 
talents and offer you the opportunity 
to progress by making full use of 
your scientific ability. Positions 

are now open for aerodynamicists 
... mechanical engineers 

... mathematicians . . . specialists in 
engineering mechanics. . . electrical 
engineers . . . electronics engineers. 
For further information regarding 
opportunities in the Los Angeles, 
Phoenix and New York areas, 

write today, including a resumé 

of your education and experience. 


Address Mr. G. D. Bradley 


9851 So. Sepulveda Blvd. 
Los Angeles 45, Calif. 
DIVISIONS 
AiResearch Manufacturing, 
Angeles 
AiResearch Manufacturing, 


ix 
AiResearch Industrial 
Rex — Aero Engineering 
Airsupply — Air Cruisers 
Ai rch Aviation 
ice 
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Because most missiles and drones are 
self-destructive, it is important that the 
components in their guidance systems 
be both highly accurate and dependable 
and be producible in quantity at low 
cost. The AiResearch servo-controller 
meets the above requirements. 

It operates as follows: an AiResearch 
servo-amplifier weighing less than .7 of 
a pound amplifies electric signals from 
an inertial guidance source and 


Designers and manufacturers of aircraft and missile systems and components: serectnanon srstems 


Cage a8 COmPeEtsso#S 6+ «TURBINE MOTORS - 


Gas Tueemt fmemts + 


Simple servo-amplifier...actuator 
system achieves maximum speed of 
response with high stability 


converts them to command signals 
These in turn are transmitted to an 
AiResearch electrically-powered light 
weight linear actuator which adjusts 
control surfaces of missile or drone to 
maintain a predetermined course 

The servo-controller can operate 
from either a DC or AC power supply 
It can also be designed to take signals 
from celestial, telemetering or pre 
programming sources to maintain or 


readjust the course of its pilotless air 
vehicle. It is another example of the 
AiResearch Manufacturing Division's 
capability in the missile field 

Inquiries are invited regarding 
missile components and sub-systems 
relating to air data, heat transfer 
electro-mechanical, auxiliary power 
valves, controls, and instruments 

Outstanding opportunities for quali 
fied engineers 


CORP<*« TATION 
AiResearch Manufacturing Divisions 


Les Angeles 45, California... Phoenix, Arizona 


Cape POLSSURE CONTPGLE + MEAT TRANSFER tQuIreEAT 


- CLO TOO iinet feumretet 


* PREUMATE VALVES 400 Content « Timrtearyet Comrems 


+ CLECTOOeE COMPUTERS seo Conrems 





COCKPIT console (right) enables pilot to transmit routine messages. Ground-to-air messages 
are displayed on panel instrument (center) and on dials of conventional indicators. 


indicators with a choice of 
scales distance can be 
displayed with a 20 or 200 mile scale. 
The ground controller can use data link 
to switch scale on these imstruments 
When this is done, scale change pulses 
we transmitted to drop a yellow warn 
ig flag on the cockpit instrument. to 
call the change to the pilot's attention 
He acknowledges by pushing a button 
which raises the yellow flag and trans 
message to the 


nd altituct 
bor ( xnuple ‘ 


mits an icknowlege 
ground 

¢ New Command Pulses (five pair) are 
alert the pilot that changes 
been made im the 
mind) altitude, airspeed, heading, bear 
mg or distance which he should assume 
Phe pulses actuate warning lights or 
flags on the particular instrument in 
By pushing a button, the pilot 
witomatically acknowledges receipt of 
this warning to the ground 

¢Svuch Checks Pulses (one pair) pro 
viding a time-base check on the message 
at its midpoint, just prior to 
decoding the magnitude of commands 
ground. If the synch check 
than two microseconds, 


used to 


lave desired (com 


volved 


ale oding 


from the 


is off by morc 


the complete message ts disregarded 
@ Command Data Pulses (five pair) pro 


vide the information for positioning 
markers on the cockpit panel indicators 
the pilot the altitude, airspeed, 
heading, bearnmg and/or distance that 
the ground controller wants the airplane 
to assume Pulse position modulation 
is used to transmit this data, with the 
tine-base position of the first pulse pair 
proportional to command airspeed, the 


showing 


& 
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time base position of the second pulse 
pair proportional to command altitude, 
and so on accuracy is 
required for speed and altitude, a brieter 
tL. says that head 
ing and bearing can be transmitted 
with an error of no more than one 
half degree; distance crror is only onc 
half mile on the 200 mile scale; altitude 
error is only 500 feet on the $0,000 
foot scale and airspeed error is 10 knots 


Air-to-Ground 


Approximately 15 microseconds after 
the ground-to-air message is completed, 
the airbornc transmitted 
Its content and structure is similar but 
not identical. ‘The major difference is 
that pulse-position coding similar to 
that used in the ground-to-air message 


Because less 


time base is used 


message 1s 


for sending command information, is 
used entircly in the air-to-ground mes 
sage both for transmitting acknowledg« 
ments, routine 
position reports 


messages and airplane 


The reason for using pulse-position 
coding instead of binary-digital coding 


MILITARY ‘Tacan data link, shown in proto- 
(front) alongside airborne 
lacan receiver-transmitter. 


type version 


is the fact that the latter technique re 
quires the transmission of more pulse 
pairs which would overload the existing 
airborne ‘T'acan-Vortac modulator which 
can only handle 125 pulses per second. 

Although the Tacan data link is 
capable of transmitting and receiving 
messages from 120 aircraft in 24 sec 
onds, under certain conditions it may 
be desirable to contact individual air 
craft more or less frequently. For ex- 
ample, during final approach, or during 
critical phase of an intercept, it may 
be desirable to send “command” data 
everv sccond or less. However, this 
means either that fewer aircraft can be 
served or that some aircraft must accept 
data link messages at a slightly slower 
rate. 


Magnetic Storage 


Data link messages are stored on a 
magnetic drum prior to their trans 
mission. When the message is pre- 
pared by the ground controller or auto- 
matic compute, it specifies a “service 
rate” ic. the frequency at which the 
message should be transmitted to each 
aircraft. Present service rates range 
from 0.2 second to 6 seconds. 

Messages are stored on the drum in 
a different digital code language from 
that used in the data link message, hence 
must be recoded prior to transmission, 
A line-finder scans the stored messages 
and their specified service rates to be 
sure that they go out on schedule. 

If the specified service rates can not 
be met with current trafic loads, then 
the svstem automatically cuts back all 
aircraft, except those getting the most 
rapid service (in final approach), to the 
next service rate, FTL says. 

The magnitude drum also is used 
to store the most recent aircraft posi- 
tion reports and messages The posi 
tion reports are compared with the last 
reported position-specd-altitude to 
check the accuracy of the latest report. 
If there is too great a deviation, suggest- 
ing a possible message disturbance, the 
latest report is ignored, FTL says 

Any number of users including air 
lines and several traffic control centers, 
located remote from the storage drum, 
can interrogate it to obtain position re- 
ports on individual aircraft using only 
normal telephone circuits, PTL 
The storage drum could be located at 
an Air Route ‘Vraffic Control center, 
connected by long-lines to a distant 
Vortac-Tacan site where the data link 
decoding and encoding equipment was 
installed. 

MTL. President Henri G. Busignies 
reports that the company is currently 
testing a Tacan instrument approach 
system, providing a 1,000 mc. localizer 
and glide slope. The former is being 
developed under Air lorce sponsorship, 
the latter with FTL funds 

The present airborne Tacan data link 


slower 


Says 
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with Sensenich Propellers than 
any other make. 
FIXED PITCH METAL 
CAA approved up te 165 hp. 
FIXED PITCH WOOD 
CAA approved up te 225 hp. 
TEST CiLuss 
wp te 3000 hp. 
Write for Bulletins and Price Lists. 
Dept. W, Sensenich Corp., Lancaster, Pa. 
PROP SHOP... Certified Repair Station 
pitch metal er weed propetiers 


@ Hanger on Lancaster Munic Airport. 
eved Propetier Repair Station Untirited 
ae | and 2 ratings. 
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Do you like 
AVIATION WEEK..? 


Want to read it 
every week? 


Subscribe today. Just fill in this order 
form and leave the rest to us. 


To—AVIATION WEEK 
330 West 42nd St., N.Y.C. 36 


Please send me AW for the term checked 
below 


] 1 yr. $6* [] 2 yrs. $9* 


Payment enclosed [) Bill me later 


C) 3 yrs. $12* 


( Rates quoted are for U. &. and Possessions onty) 


Address Business [] 
City 

Compony Nome 
Title or Position 


NOTE. Subscriptions are solicited only from persons hav- 
ing a commercial or professional interest in aviation. 
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Midget Computor 


Midget all-transistor digital computer, 
called RECOMP, developed by North 
\merican Aviation’s Autonetics Division, is a 
general-purpose machine, ruggedized for 
trensportability and weighing only 200 Ib. 
Unit shown was built for Rome Air Develop 
ment Center. Computer has built-in self- 
checking circuits which reportedly eliminate 
input-output errors, automatically verify 
stored information. Accessory test console 
speeds trouble-shooting and maintenance. 


adapter which the Navy currently 1s 
evaluating weighs about 50 pounds, oc 
cupics a volume of one cubic foot, and 
uses 159 vacuum tubes—roughly twice 
the number used im the basic Lacan set 

However, any military production 
design probably would be transistorized, 
according to Alexander and probably 
would employ around 250° transistors 

TL currently is developing a 
stripped-down transistorized version of 
the ‘Tacan data link for possible civil 
Us¢ 

It provides all of the aircraft position 
reporting and two-way push-button com 
munication features of the military ver 
sion but has no provision to cnable 
the ground controller or computer to 
display desired (command) position, 
iltitude, airspeed and heading imforma 
tion in the cockpit 

This stripped-down civil version wall 
weigh about 14 pounds, occupy a j 


VT R-size case, FTL ’s Sandretto says. 


Expansions, Changes 
In Avionics Industry 


Datics Corporation, Ft Worth, 
Texas, 1s name of newly formed com 
pany which will provide research, ce 
velopment and consulting services in 
field of computers and data processing 
Kenneth L. Austin is president. Ad- 
dress: 6000 Camp Bowie Blyd 

Other recently announced expansions 





ORO 
ANNOUNCES 


Challenging 
Openings in 


OPERATIONS 
RESEARCH 


Operations research is a 
fast growing and practical 
science attracting some of the 
best brains in the country. Its 
future is unlimited. If you 
want to join a group of pio- 
neers in this exciting field, we 
invite you to investigate the 
openings on our staff. 


ON OUR PART WE OFFER: 





/. A record of experience in 
operations research, out-dis- 
tanced by perhaps no other 
organization 
2. Ascrupulously maintained 
professional approach and 
atmosphere. 
3. The team approach to 
problem solving. On each 
team are representatives of 
varied disciplines — sometimes 
three, occasionally as many 
as a dozen. 
4. Fully equipped digital and 
analog computing facilities. 
5. ORO occupies several 
buildings in Chevy Chase, 
Maryland, one of America’s 
most attractive suburbs. Pleas- 
ant homes and apartments in 
all price ranges are available. 
Schools are excellent. Down- 
town Washington, D. C., with 
its many cultural and recrea- 
tional advantages is but a 
20-minute drive. 
6. Favorably competitive 
salaries and benefits, exten- 
sive educational programs, 
unexcelled leave policy. 
FOR DETAILED INFORMATION, 
WRITE: 
Dr. L. F. Hansen 


OPERATIONS RESEARCH 
OFFICE 
The Johns Hopkins 
University 


7100 Connecticut Avenve 
Chevy Chose, Morylond 





Another tribute to the U.S. Air Force... 


NOW READY 
FOR IMMEDIATE 
PRODUCTION! 
New Cortified GLOBAL 
SURVIVAL KIT 


Perfected, demonstrated and tested, ready 
for immediate production and delivery! 


eseacoeu 600088900 CCR? ¢ 6 


Through cooperation of the U. S. 
Air Force, we of H. Koch & Sons 
are proud to announce we have the 
only operable global survival kit— 
already thoroughly perfected, dem- 
onstrated and tested—and fully 
meeting all Air Force specifications. 


These global survival kits were de- 
veloped for the Aero-Medical Lab- 
oratory at Wright-Patterson Air 
Force Base, Ohio. They are made 
of essigon solded fsosi Eibgralas 
designed and completely tooled to 
fit into the bucket of ejection seats 
in Boeing's B-52, Convair's B-58, 
F-102 and F-106, Lockheed’s F104, 
McConnell’s F101, and North 
American's F-107. 


Tests have already been completed. 
They prove the Koch Survival Kit 


is completely developed, 100% op- 
erable, and immediately ready for 
production to meet the most press- 
ing of deadlines. Air Force certified 
reports of these tests are available 
on request. 


If you have a commitment to meet, 
telephone Corte Madera 1340. We 
repeat: we are ready to give imme- 
diate service. 


H. Koch & Sons is proud fo be the 
first to complete this difficult and 
complex design and engineering as 
signment. We are proud that, as 
an experienced pioneer in Fiberglas 
fabrication, we have again demon- 
strated our ability to design—engi- 
neer—and deliver on time, and on 


S¢ hedule. 


H. KOCH & SONS 


The firm without a UR. 
Dept. AWA, Corte Madera, California 





and changes in the avionics industry 
include 

@ Servionics, Inc., West Hempstead, 
L. I., is name of another new firm, this 
one specializing in automatic controls 
and instrumentation. President 1s 
Joseph D. Mazzaglia, formerly with 
Servomechanisms, Inc. Address of new 
company: 411 Hempstead ‘Turnpike 
e Aviation Instrument Manufacturing 
Corp., Houston, lexas,  (formerlh 
Allied Instrument Man. Corp.) has 
broken ground for construction of new 
$50,000, 5,100 sq. ft. enginecring and 
manufacturing facility. Company makes 
line of lightweight aircraft instruments 
e Alwac Corp. is new name of the 
former Logistics Research Corp., Haw 
thorne, Calif. Company recently moved 
to Hawthorne from its previous Re¢ 
dondo Beach location. 

e International Electronic Research 
Corp., Burbank, Calif., maker of heat 
dissipating tube shiclds, has acquired 
new building at 145 Magnolia Blvd 
which more than triples — original 
manufacturing space 

e Edo (Canada) Ltd., is name of wholly 
owned subsidiary formed by Edo Corp., 
College Point, L. I., N. Y., maker of 
avionic and aircraft products. Company 
plans to build Canadian facilities neat 
Cornwall, Ontario for new subsidiary 


Antenna Selector | 


Antenna selector automatically switches 
UHF communications and ‘Tacan receivers 
from antenna in airplane's vertical fin to a 
belly antenna, or vice versa, to obtain op 
timum reception. Previously pilot had to 
manually switch from one antenna to the 
cther or a coaxial “tee’’ was used that 
seriously reduced signal strength. Device 
vas developed by North American's Auto 
netics Division for use on F-100F but has 
been adopted by Air Force for use in other 
vircraft. Device uses transistors throughout, 
weighs 24 Ib., consumes only 70 milliwatts 
of power and measures 4 x 5 x 6 in. 
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To that rare breed of men who can 


‘see’ the shape of things to come: 


We can use your ideas in 
Large Rocket Engineering 


We have a small but heavyweight group here at Rocketdyne 
known as the Preliminary Analysis & Design Section 

These are our idea men. It's their job to see the Big Picture 
to approach outer-space projects without earthbound prejudice 

.to anticipate problems and sense the likeliest ways to solve 
them. They are qualified experts in a broad range of fields. Some 
have extraordinary imaginations; others are brilliant analysts, 
but all share the ability to hit the highlights without becoming 
enmeshed in the details. In short, they are scientific skirmishers 
who scaut each new challenge—then summon research and 
development specialists to meet tt. 

If this sounds like your kind of group, you may be the very 
man we're seeking for one of the several jobs now available. We 
can't describe them in detail here, but they include Controls 
New Concepts (nuclear and ion applications), Preliminary 
Design, Fluid Mechanics, Heat Transfer, Engine & Missile 
Systems, and Military Operations Analysis 

We can use men with advanced degrees and solid experience 
in control systems and power-plant design. If you are a young 
engineer or physicist with an M.S. or Ph.D. and an analytical turn 
of mind, we can offer on-the-job training in many pioneering 
ficlds where experience is practically nonexistent 

Please tell us about yourself—what you've done... what you'd 
like to do. Write: A. W. Jamieson, Rocketdyne Engineering Per- 
sonnel Dept. W-4, . 6633 Canoga Ave., Canoga Park, California. 


ROCKETDYNE I 


BUILDERS OF POWER FOR OUTER SPACE 





Shipboard Servicing for Seaplanés Tested ~ 


Complete shipborne servicing and repair facility for large seaplanes is shown during Chesapeake Bay demonstration. The vital element in the 
operation of independent, long-range seaplane striking forces is being developed further to accommodate the transonic P6M SeaMaster. 


Exercise with Martin PSM Marlin antisubmarine aircraft and LSD (Landing Ship Dock) was conducted for benefit of Navy officers and 
Martin engineers, Stern of the LSD is ballasted down 13 ft. (top) 
lett) 


Marlin beaching gear is floated to the aircraft and attached (above, 


Seaplane is balanced by beaching gear as tie-down is completed and LSD stern is raised (above, right). Major repair begins (below) 








NEW AVIATION PRODUCTS 





Accelerometer 


Accelerometer for high speed aircraft, 
mussile and fire control applications is 
available in variations designed to MII 
E:-5400 and MIL-E-5272A. It is in use 
im USAF’s North American F-100 
Movable copper mass is supported by 
parallelogram spring providing almost 
friction-free straight line motion. Po 
tentiometer brush on moved 
along resistance winding by accelera 
tions parallel to sensitive axis. Mass 
travel in all other directions is restrained 
Stops limit overtravel of mass permit 


maASS O1S 


ting instrument to withstand high ac- 
celeration shocks. Damping 1s provided 
by eddy currents generated as mays 
moves through field of permanent mag- 
net. Filling hermetically sealed case 
with silicon fluid reduces internal reso- 
nance, provides resistance to vibration 
and adds slightly to total damping. Bal- 
anced range models are available in 
ranges from +1G to +8G or up to 30G 
with reduced damping. Ultra-sensitive 
ones can be made with ranges as low as 
*0.1G 

Genisco, Inc., 2233 Federal Ave., Los 
Angeles 64, Calif. 


Missile Lubricant 


Chlorofluorocarbon — grease, called 
Halo irbon Series 25 10 s a 
blend of low molecular weight polymers 
of chlorotrifluorocthylene contaming no 
ap or other non-halogen thick 
eners. It is mert to such rocket propel- 
lants a acid and 90% 
hydrogen peroxide as well as compressed 
caustic solutions 


Corease 


silica 


furming mitrn 
muxed acid 
halo-fluonde  gase Th 
been field tested bv sev 
1 plug-cock lubri- 


oxygen 
ind) variou 
now Precise has 
cral oxygen plants a 
cant and has been iccepted where other 
failed 


wal reaction of pool 


because of chem- 
thermal stability. 
haracteristics are retamed im a 
from 30h to 275F, 
Above this temperature itis a good clear 
ol lubncant to 550k. Modifications arc 
bang offered for px ral 
low temperature or low Ipor pressure 

Halocarbon Products Corp., 52 Bur- 


lews Ct., Hackensack, N. J. 


materials lave 


Crease 
fcmmperature rang 


conditions as 
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Load Transducer 


Variable permeance rectilinear force 
or load transducer has less sensitivity to 
temperature changes than linear van 
able differential strain 
gages. Repeatability is nearly 100% and 
resolution is limited only by external 
Control system available per 
sect tor le SS 
making 


transformers of 


circuitrs 
mits full scale readout to be 
than one-tenth of full 
transducer useful for many force or load 


range, 
ranges. It senses cither Compression oF 
tension without mechanical adjustment 

Crescent Enginecring and Research 
Co., 5440 N. Peck Rd., El Monte, 
Calif. 


Precision Spectrometer 


High precision spectrometer to check 
angles of prism faces, gage block com 
binations, instrument assemblies, etc. 1s 
to 0.1 sec. of are. One divided 
used to both 
positions 
and rotated 
pendently and with or without the ci 


accurat 
read specimen 


‘Table 


incl 


circle ts 
table and 
tc lescopx can be 


tel scope 


ck 

One 
main bearmg and the other is mounted 
on a swinging pillar, Both have microm 
cters at the eyepiece ends which can be 
rotated through 90 deg. from the hon 
zontal for vertical measurement \ 
collimator, also on a pillar, can be set 
anywhere on the ring. Its objective 1 
larger and of longer focus than the tele 
scope objective 

Engis Equipment Co., 431 S. Dear 
born St., Chicago 5, Hl. 


telescope is mounted on the 


IR Detector Cooler 


New series of nitrogen cryostats which 
detectors to about 
both military 


ipplhi ations. Crvostats 


can cool imfrared 
196C 1 


and laboratory 
are completely closed recirculating sys- 


available for 


Stronger Propeller for Super Constellation 


Hamilton Standard has begun deliveries of a three bladed propeller for advanced versions 


of the Lockheed Super Constellation 


Propeller 


designated 431160 reversible hydromati« 


is 15 ft. in diameter, has stronger hub and stronger solid aluminum alloy blades 
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BRIGHT 
NEW BEAT! 


One company after another plays “Your Future With Us”, hoping 
to make a hit. The reason is obvious: today there are more open- 
ings at all levels for engineers and skilled technicians than there 
are qualified men to pick up the pay checks. 


We play the tune, too, but we like to think ours has a new 
twist, a bright new beat. Since Sikorsky is a young company in a 
new and different field, our fresh approach comes naturally. Even 
though we pioneered the modern helicopter, our baby has had 
less than two decades to prove its unique capabilities. 


While making no attempt to deny our youth, neither do 
we attempt to reject the plaudits earned in these few short years. 
Helicopters are acclaimed everywhere as the world’s most versa- 
tile aircraft. We look to you to help Sikorsky helicopters become 
the world’s most versatile means of transportation. And we offer 
you the kind of career that naturally follows such a challenging 
assignment. 

Getting acquainted, of course, is a give-and-take propo- 
sition. You can start the ball rolling with a resume to Mr. Richard 
Auten at our Bridgeport Personnel Department. 


One OF THE Divisions OF 


UNITED AIRCRAFT CORPORATION 


SIKORSKY AIRCRAFT 


BRIDGEPORT-STRATFORD, CONNECTICUT 
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tems with no danger of spilling or loss 
by evaporation. Cooling heads and thus 
the detectors can be moved or 1o- 
tated while operating. Laboratory 
model consists of miniature cooling 
head and compressor-regulator using 
Joule-Thompson effect and principle of 
regencrative cooling. It is designed to 





operate on nominal 117 VAC power 
supply. Military model is extremely 
light, meets JAN specifications, is pack 
aged for airborne installations and oper 
ates on 28 VDC. It consists of three 
parts: pump, regulator and cooling head 
Heads with heat pumping capacity of 
1.5 to 5 watts are available to fit wide 
range of sizes and shapes of re-entrant 
Dewar detector units 

Perkin-Elmer Corp., Norwalk, Conn. 


Vibration Instrument 


Optical displacement and vibration 
micasuring instrument may be used with 
shape, size or composition of specimen 
It measures amplitude, frequency and 
wave form of shake tables, vibration 






— 


pickups, accelerometers, relay contacts, 
ctc 

No contact is made with the work 
A .0001an. light spot from a cathode 
ray tube (frequency response | mc.) ts 
projected by a 100 X microscope onto 
the work. A multipher photocell servos 
the spot to follow motion 

Optron Corp., 3526 State St., Santa 
Barbara, Calif. 


Oxygen Converter 


New 5-liter liquid oxygen converter 
offers improved performance through 
use of an economizer circuit. Circuit 
takes supply from the top or vapor 
phase of the contamer during periods 
of excessive pressure, utilizing oxygen 
which woud otherwise be dumped by a 
relicf valve. Increased efficiency pro 
longs flow, reduces valving. Equipment 
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includes panel with means for connect- 
ing external vent valving, build-up and 
relief valve overflow. Connections func- 
tioning from an integrally-mounted ca- 
pacitance probe are provided for capaci- 
tance-type gaging system. Single cast 


housing holds pressure opening valve 


end pressure closing valve which oper- 
ate reciprocally to regulate economizer 
flow 

Aro Equipment Corp., Bryan, Ohio, 


USAF Contracts 


Following is a list of unclassified con 
tracts for $25,000 and over, as released 
by Air Force Contracting Offices 


Aik FORGE MISSILE TEST CENTER, 
Patrick Air Force Base (AKDOC), Fla 
Cubic Corp., 2541 Cannon St., San liege 
on ‘al boprovement and exXpansion 
otar syster (PR EFP-1-€56)-342 Ki 
(56)-353, FP-1056)-404) job, $959,549 
Nema-Clarke, Inc., 919 Jesup-Blair tr 
Silver Springs Mad telemetry reas 
ks, (PER FP-1056)-437) 50 ea, $581 41 
Consolidated Electrodynamics Corp., 
Sierra Miudre Villa l’asadena 
j ” order reproducer 
6)-426, FP-1056)-451, FP 
1 1450 
Flectronliec Engr., Co. of Cal, 150 8 
id st l, Angeles, Cal Ulwents 
ne unit ind central timing units ? 
ithon (Vh FP-1056)-416) jolt « 
General Dynamics Corp... (convair |? ) 
in Dlege 1 (al ervices and materials 
sary » design, fabricate and/or pro 
te effect modification f 
sl) AN/FRW-CXW-1)) aye 
*-1456)-435) job, $208,495 
G. M. Giannini & Co., Ine., later Th 
1407 S. Myrtle Ave Monrovia, Cal tudy 
tests and fabrication kits for the improve 
ment of the AFPMTC precision radar data 
recorder, CPR FP-1056)-408) jol $117,654 
Radiation, tne... Melbourne le tele 
metry receiver-recorder van 
(56)-439) 6 ea, $473,162 
Nems-Clarke, Inc., 91% Jesup-Dlair LDerive 
Silver Spring, Md... radio frequency recore 
ing monitor (PR FP-1056) 427) job, $223 
General Dynamics Corp (Conval Ti 
ision), San Diego 12, Cal. additional set 
ices and materials to continue tests, main 
tenance, and development of the AN/FILW 
1 (XW-1) system, (PR FP-1) (56)-28 
$246,567 
Canoga Corp. of Cal 5955 
Itivd Van Nuys, Cal, modificath 
improvements to radar, tracking 
Mal. Tl, (PR FP-1056)-331) job, $2 
New York University, College of 
neering, Kesearch Div University Heights 
New York 53, N. Y study of error and 
reliability of AFMTC trajectory measur 
ing systems, (PR FP-1, 56)-39%) job, $176 
“a0 
(ieneral Dynamics Corp., (Convair Div.) 
San Diego 12, Cal design fabrication 
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FINEST AIRCRAFT 
FP OL/: Hb ee0e 


DISTRIBUTORS: \ <% 


Mf you're looking for superspeed and super 
shine . - then you're looking for Wadpol. 
just one second to take the special impreg 
nated wadding out of the can; another second 
and Wadpol is working fast and safely; re 
moving dangerous unsi bily corrosion from 
wing and fuselage outages seconds more 
and you'll see that beautifully smooth, drag 
free adpo! finish appearing. Famous air 
lines, manufacturers, militer aircrait and 
V.LP. planes all over the world choose Wad 
pol tor its brilliant results, real long-lastin 
durability and complete safety. for a 
metal and paint surfaces too. 
JOVE (Regd.) 


nin WADPOL 
DE HAVILLAND AIRCRAFT INC., 


MARINE AIR TERMINAL, 


LA GUARDIA, NEW YORK. 


OTD 900/4438 


CANADA ss censates, uimiren 


MALTON, ONTARIO. 


Made in England by: VALAY INDUSTRIES LTD., 186, Campden Hill Road, London, W.8. 


0n6/2977 


Pick Your Own 
Engineering Challenge 


In Any One Of Sperry’s 
Small Independent 
Engineering 
Groups 


and more new group: are forming than ever 
before in Sperry's 47 year history of engineering 


Apply in Person 
Daily (including Sot) 
Also Wed. Eves 
Or Submit Resume 
To Mr. J. W. Owyer 
Employment Monoger 
Or Phone For Appointment 
Fieldstone 7.3600, 
Ext. 2605 or 6238 


achievement salaries commenserate with experience 


and ability excellent benefits fell teition 
ample heesing in 
seberban Long isiand onty 1 heer trom Hew York City 


Rewarding Career Opportunities Exist in: 


retend relocation allewances 


Infra Red Detection 


Inertial Guidance Antennaes 
Serve Systems 


Precision Radars 
Flight Control Systems Traveling Weve Tubes 


Digital Systems 
Jet Engine Controls Airborne instruments 


SPEARY 


GYROSCOPE COMPANY 

Division of Sperry Rand Corp 

GREAT NECK, LONG ISLAND 
NEW YORK 





engineers: 


Cessna’s “NEW LOOK” 
provides greater opportunities 
than ever! 


Our plan for continuous, controlled expansion—based 
on a healthy balance between military and commercial 
aircraft projects—pays off for you! Creative freedom and 
an unhampered pursuit of challenges are part of your 
“heritage” at Cessna—and, the new, two-story, 44,000 
square foot building illustrated below—designed exclu 
sively and specifically for our engineers—can be your 
new home at Cessna. 

You and your family will enjoy making Wichita 
your home, too! It was not without much forethought 
that the founders of Cessna located here. Third fastest- 
growing city in the United States, Wichita is a friendly 
city . . . a busy city . ideal for family life and 
recreation | he So hool SUSTCIN IS CXCE Ihe nt with above 
average facilities . . . easily accessible in all residential 


districts. Why not join Cessna—and GROW with 
Cessna? Your future is our future! 


Opportunities available for 
© Airframe Design © Jet Propulsion Engineer 
Engineers ® Flutter and Dynamics 


® Weight Control Supervisor 
Engineers © Production Liaison 


© Power Plant Engineers 
Installation Engineers © Technical illustrators 
(Jet and Reciprocating) ® Catalog and 

¢ Airframe Stress Maintenance Writers 
Analysts © Engineering Checkers 


(Competitive salaries to qualified applicants) 
NON-CITIZENS WELCOME 


write, 
wire 
or call 


Professional 
Placement 
Supervisor 


Cessna Aircraft 
Company 
Dept. AW 

5800 East Pawnee Road 

Wichita, Kansas 


Snad AIRCRAFT COMPANY ES er 





rilat ! ttiel = cape ttlien 
ipact preelhotor Instrumentat ' 
PR FP-1656) 360 job $246,005 
Panoramic Kadieo Products, tive 
Second A Mount Vernon, N \ 
levelop and fabricate t telemetr 


tation, (PR FP-1056)-252 jo 


tk FORCE OFFICHR OF SCIENTIFIC 
KESEAKRCH, Air Kesearch and 
ment Command, I. O. Box 1495 
Ma. 

American Machine & 
Montague St Pacoma, Cal 
procedure for 
(AF 


Deselop- 
Baltimore 


Peundry Co., 12270 
investigation 
ealing 


rational liquuid 


lel rocket engines eae »-107) j 
$144.44 

The Kand 
Monica (al 
report 


Corp., 1700 Main St Santa 
ontinuation of 


CADIS (G00) 


research, 
tudy and 1h) J 
$144,197 

The Kegents of the University of 
nesota, Minneapolis tt, Minn 
esearch in Theoretical and 


Min- 
emtinuatior 
eXperiment 
transter cvoling (Al 
$123,028 
Nerojet-General Corp., 
earch on ultra-energy = fuel for 
ropellant (AF 18(603)-110) jo 
The University of Chicago, 
Ave Chicago 37 Til research on 
enductors and physical electronics (AM 
TSC HOD pH) job £700 000 


tude of Mass 
S(GHO0)T2Z26) job 


\zusa ‘ 


meriil 


OGDEN Lik) MATERIEL SKEA, Hil 
Lt, Utah 
Massillon-C leveland-Akron 
First St. S.\W. Massillon 
(IF ER? 42-600-56-349) 2 000 ea $s” 
Arthur Fralick Co., oN ot 
wattle f Wish 
wers Including fe 
ches (IE 42-600-56 


Co fst 


target 


sign 


thio, tow 


erection of se 


in«dation 


AMC, Weright-Patterson APB, Ohie 
Sorth American Aviation, Ine. lhowne 
(‘al facilities In support of the WS-104A 
reoenram (PR TOLIIO & TOLL) $50 00 
Royal det, tne., 1624 Westminster Ave 
Alhambra, Ca tank assemblies o> walle 
ipacit vpe TL, CVPR ST3441 & ST8441-1) 
1UITRR ea : SAT.920 
The ©. A. Sutton Corp., 
St Wichita 1, Kan tank 
valkon apracity type 11 
t7T441-1), 10446 of $2 
Beech Alreraft Corp... “70% 
Ave. Wichita 1, Kan... type MA 
‘ servicing unit ground 
electrh 


1k12 W se 
assernblie 
crn 


870.405 


amd air servicing 
(PR SM-651110) 
iM. General Products, Ine., 

y l N ) filen slide re ¥ 
ts, «PER H4..R) 28 ea, $169,276 
Nireraft Co., 2200 Dacifi Hint 

ari PPbegee Calif eas turleine ompre 
pe MA (ikR for MA-3 MI’St') 
trrteline mpressar type yiN 
rit 1itt TINIGI) %” 
Marmon-Uerrington Co., 
Washington t Indianapel 
Mist-!) a ire flebting 
pare part or o¢ Mit 
MIPEE RoG-16s85-151-Aer & 
-», $473,387 
Ward LabFrance Truck Corp., 
i] type ME-S atreraft 
truck publ ithons 
(MIPE Et-5¢ 


$1 ‘ 


solar 


740 
Continental Aviation & Fagineerring Corp 
70 h heval Ave Pretreit Mi 
69-T-19A engines, AZKO201, Crit Ges 

i) $77 ee 
Minneupolis-Hones well Kegulater 
' nat il ly O00) Ridgewa 

Mitimecyprol Minn, Ma-3 lab te 
Mipotent pare part arr 

eu $27.171,.463 
Studebaker-Dackard Corp., 

Htivad Doetr Mich devel 

pola r J re i l ‘ 
Leur, tne 110 Ionia Ave. 

Rapid M Met'-1l aut 
! ste ipplication Ké 
ita, «1°R Ph 
Heuston Pearless Div. © 

America, T1801 W. Olymple Et 

ole tal “Nit-splicer & rew 


Prisathe 


71 49). $1.64 
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| guess | will - 
No | wont — 
| Yes | will - 


Some people wer 
amweyr 


BUT THEY SHOULD! Take you, for instance. You like 
your job—you like the boss—chances are you even like 
your neighbors. It hasn't occurred to you to answer a 


recruitment ad for a long, long time 


and that makes you 


just the man who ought to answer this one. 

You're the man we'd like to tell about working at the 
Southern California Cooperative Wind Tunnel, and about 
living in Pasadena. We think you'll find a good many 


advantages to both 
consider. 


No resumes to send 


a good many things you'd like to 


nothing you need do but mail the 


coupon below for the CWT story. The longer it’s been 


since you answered an ad, the more we think you're the 


man who should answer this one. 


CWT 








Ope rated by the California Inetitute 
of Technology. Owned by Convair, 
Douglas, Lockheed, McDonnell and 
North American. 

CWT is 
analysing and 
involved in the develop 


with 
olving aerodynamic 


concerned teating, 
proble ms 
ment of high-speed aircraft and 


quided eit ile 


Southern California Cooperative Wind Tunnel 
950 South Raymond, 


Pasadena, California 


sors a ee Ee Ee Ee ee EE EE EE 


GENTLEMEN: 
NAME 

HOME ADDRESS 
city 


JOB TITLE 


Please send me Lerature 


about the wind tunnel 





Vastushin-Aviation 


winder, photo film 





Navy Contracts 


Following is a list of unclassified con 


tracts for $25,000 and over, as released 
by Navy Contracting Offices 


DISTRICT PUBLIC WOKKS OFFICE, 


leventh 


eral Motors Cor wood 


Naval District, San Diego 32, Cal 
Diversified Builders, Ine., 1616 Green 
Ave Montebello, Cal high altitude 


bombing range, U.S. Naval Ordnance Tes 
Station, China Lake, Calif., contract NBy 
9453 CIF RB 54255/68K) job, $278,393 


‘ ollins Kadie Coe., 


Liberty Ave Pittsburgh 26 


West Liberty Lumber Co., 1211 West 
. Aero 323A 





plywood, dart tow target (383/2155-81A6 
ISZAERO) 2500 ea, $238,638 


NAVY PURCHASING OFFICE, Washing 
ton, D. C. 4th & Independence Ave. 8.W., 
Washington 


Giremeo, tine.. 3535 N Sylvania Ft 


Worth,, Tex., mobile air transportable sery 


Senbourd Bleetrhe 


unit (N6000A)42416) (CIFB 600-1674 


) 7 ea, $683,760 


Boring Airplane 


AVIATION SUPPLY 


Stewart Steel Products, Inme., 1785 EF 
New York Ave Brooklyn, N. Y. Regulus 
vbvile missile dollies (N600(A)42402) 
1k §00-1388-56) 20 ea, $47,920 


OFFICE, 700 Rebbin- 


Ave... Philadeciphia 11, Pa. 


Kaiser Al inum & Chemicai Sales Ine 





919 N. Michigan Ave., Chicago 11, TIL, alu 
minum alloy (IF E-383-1851-56), various 
$108 352 





Auld Co., Kast 5th Ave. & Sth St., Colun 


bus 1, Ohio, aircraft mooring reels, (JD 
IF E-383-1660-56), 8110 ea $125,155 


liquid oxygen and 
trogen generating platts 


BUKEAUt OF AERONAUTICS, Washing- 
ton 25, BD. € 


Continental Motors Corp., 


the production and 


Texas Instruments, Ine., 6000 Lemmor 


Ave lalla 9%, Tex AUS-45 radar sets 
NOas 56-677-f (PD-31-757-56 & Change A) 
$783,511 


The Strong Electric Corp., 87 City Park 


Ave, Toledo 2, Ohio, components of AVQ-2 
searchlixhts, NOas 56-686-f (P1)-33-729-56) 









S270.023 
Admiral Corp., 3800 Cortland St., Chicage 
Hil ARC-55 radio receiver-transmitter 


and mountings, NOas 6-573-f (PD-32 
768-56), 218, $345,949 





AVIONICS 








Sprague Engineering Corp., 1144 West 


135th St., Gardena, Calif., portable hydraulk 
test stand model S-250 NOas 6-679 


(MA-43-5161-56), 20, $128,922 









OPPORTUNITIES 






Lavoele Laboratories, Ine., Matawan-Free« 


hold Road, Morganville, N. J.. Radar bea 
con systems, DPN NOas 56-1063-f (CPD-33 






In Sunny, Tropical 
San Diego, California 





817- 















SYSTEMS ENGINEERS 


ror NEW 


6) S24, S201, 894 


Army Contracts 


Following is a list of unclassified con 


tracts for $25,000 and over, as released 
by Anny Contracting Offices 






SYSTEMS ANALYSTS NAVIGATIONAL 





LOS ANGELES ORDNANCE DISTRICT 
Ss. Grand Ave... Pasadena, Calif. 
California Institute of Technology, 1261 
Kast Calif. St Pasadena, Calif For enel 
neering and development, job, $3,855,000 
Giifitilan Bros., 1815 Venice Bivd Lows 


(engineering and mathematics) 
















CIRCUITRY DESIGN ENGINEERS 


SERVO DESIGN ENGINEERS S ailion 








6, Calif. Repair parts, job $756,000 
Firestone Tire & Kubber Co., 1525 Fire- 


tone Eivd las Angeles 54, Calif engl 
neering Services job $1,400,000 








COMPONENT PACKAGING ENGINEERS 


(mechanical and electrical) INSTRUMENTATION 











Consolidated Weatern Steel Division, 5700 

uth Kastern Ave Maywood, Calif., Nike 
Facilities, job $913,130 

Callfornia Institute of Technology, 1201 


Kast California St Vasadena, Cal Engi- 
neering Research and development job, 
$1,041,500 

CORPS OF ENGINEERS, U. 8S. Army Of- 
fice of the District Engineer, Tullahoma 
Dist.. P. O. Box 2001, Tullahoma, Tenn. 


ETCHED CIRCUIT DRAFTSMEN 









MICROWAVE TECHNICIANS 









Work on these challenging projects at RYAN 


Westinghouse Electric Corp., 298 Volun- 


teer EBhig Chattanooga, Tenn., furnishing 
compressor drive and lubricating system 
and switch-gear for gas dynamics facility 
Arnold Engineering Development Center 
Tullahoma, Tenn., (IF TR} ENG-40-126-56-54) 
Contract No. DA-40-126-eng-240, job, $143,- 
O86 






Live in beautiful San Diego— a year-round playground 








WRITE TO ENGINEERING PROFESSIONAL PLACEMENT 


AERONAUTICAL COMPANY 
2711 Herber Drive, Sen Diege 12, Celifernia 


~@- FR VW A 
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SAFETY 





CAB Accident Investigation Report: 





Victim’s Own Error Held as Cause of Fall 


\ passenger ov Picdmont Aulnes Fhght 
5, DC-3C, N 45, fell to his death through 
the mam cabin door from an altitude of 
6,500 feet, near Shelby, North Carolina, 
at approximately 1807," June 13, 1956. The 
other were not in 
volved in the accident. he ai sta door 
received minor damage dunng the inflight 
opening and subsequent flight to a normal 
landing at Asheville, North Carolina 


HISTORY OF THE FLIGHT 


\irlines Flight 3 orgimated at 
North destination 
Kentucky, with intermediate 
Charlotte and Asheville, North 
Carolina, and Tn-Caities, Lennessec It 
departed Charlotte at 1744, sis 
late, with Captain Baxter B. Slaughter, J 
First Officer Hlenry A] Schulze, Jr. and 
Purser Bert RK. Barnes as members 
md 24 passengers. Seated m next to. the 
rearmost pair of seats on the left side wer 
Mir. and Mies. Oren A] Prutt, who had 
been transferred to Piedmont bhght 5 after 
clam 
flight 
approxunately 


crew and passengers 


Picdmont 
Fayetteville 
Louisville, 

tops at 


Carolma 


Hinnutes 


Crew 


airnving at the airport too late to 


them reservations on another carrer s 


that departed Charlotte at 


IT15 

Phe amcraft reached 6,500 feet m | 
ruming altitude at approximately 1S06 
The seat belt sign has 
takeoff because of anticipated turbulence 
which had not developed \bout one 
neunute later, at TSO7, whale the purser Wa 
on the flight deck obtaminy 
a passenger, the aircraft suddenly yawed te 
the left as the cockpit doorwanung hght 
came ou The tust officer and purser un 
sent to the rear of the ibin 


been left on since 


mformation tor 


mediately 
here they found the cabin door fully 
open. A woman passenger, who was im the 
lovatory when the door opened left the 
lavatory and was 
door by the two crew 
revealed that Oren \ 


Hain 


assisted past the open 
members \ pas 
venger: check Proitt 
Was “hissing 

The captam ciucled to establish the loca 
then Asheville 
vhere a routine landing was made I he 
flight was canceled at Asheville and the 
urcraft romamed there awaiting HS pe tion 

Ihe U. S. Weather Bureau 1725 obser 
vation at Charlotte was: Scattered clouds at 
25,000 feet, visibility 12 


INVESTIGATION 
The main cabin of N 45\N 


vith 24 passenger seats and they were all 
occupied at the time of takeoff Stat 
ments of the other passengers indicate that 
none of them observed Miro Pritts action 
at the rear of the cabin. One passenger 
scated ummediately in front of the Pruitt 
overheard Mr. Pruitt remark to his wofe 


tion and proceeded — to 


niles 


IS CQuippe a 


referred to in this report a 
on the 24-hour clock 


All times 
eastern standard based 
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that he was going to the lavatory, or words 
to that effect At this time the lavatory 
was occupied Other passengers stated 
that they heard a nowe and a rush of au 
called their attention to the open 
One passenger, who had been look 


which 
door 

ing out of the window at his night across 
from the maim cabin door, stated that after 
hearing the rush of air he turned and saw 
hang to the doorframe 
aircraft. No other person 


a man trying to 
from outside the 
vas near the door 

Investigation disclosed the maim cabin 
of N 45N to be a Metropolitan Nu 
Stair, model \, serial number 2363, located 
on the left side of the aicraft Attached 
to its mmer side are five steps, which are 
an imtegral part of the door and provide a 
means of entermg and leaving the aircraft 


‘ 
aoor 


when the door is down. The au stan door 
1s hinged at the bottom and opens out and 
down when the door latch ts released 

Phe door latch mechanism ts actuated by 
» fiveanch lever handle pivoted at its lower 
center of the step 
nser between the third step 
from the top of the door when viewed from 
handle is ap 
when the 


cnd and recessed m the 


second and 
the closed position air 


proximately waist high door 1s 


losed 
Latching of the door 1s accomplished by 
lever handle approximnately 


ounterclockwise through an ar 


rotating =the 
He dhe vrees 
of approximately 64 inches This extends 
three tapered latch pins of 13 mches into 
the dega frame im the fuselage Inspection 
mstalled om the 
that engagement of the latch pins can be 
hecked 1 hae handle is held om the 
locked or unlocked position by a detent 
type friction plate, also a part of 
the latching mechanism 

There are three 
one near the 
i the 


windows are fuselage so 
ke vel 
which is 
warning hghts installed 


of the 
tation in the 


outside door, another 


purser cabin, and a 





‘ 
tree hag eee ot oe 








DRAWING shows Piedmont DC.3 door latch, 


third on the 
When the door 
warning lights go off 
handle is moved clockwise or 
upen position approximately one-half mc h, 
the three warning hghts come on The 
handle movement contmucs more than two 
mches before the latch pins start to move 
slowly from their closed position, When 
the pims are retracted sufhciently for the 
door to open the lever handle has traveled 
eaten of the full 90-degree move 
This 90-degree movement is 45 de 
(See attach 


pilot's mstrument panel 
is closed and latched all 
When the lever 
toward the 


TC or 75 € 
ment 
grees on cither side of vertical 
ment A) 


Door Checked 


\ test of the after the ac 
ident, revealed normal functioning of the 
latch pins, all warning hghts, and the latch 
mg mechanism \ccording to the crew, 
i check of the door- warning hghts was made 
losure prior to takeoff from 


subyee t door 


for correct door 
Charlotte 

\irport personnel and 
terviewed regarding thew 
Nir. and Mrs. Pruitt before the departure of 
blight lhew statements give detuite 
indication that the Pruitts had been drink 
ing before thew arnval at the airport I hew 
taxi driver stated | could detect the odor 
of alcohol though the couple was not stag 
was no disorder 


others, were m 


observations of 


gonmg and ther 

In the terminal building, they were ob 
erved by an airport employee stationed 15 
feet from the Capital Airlines counter, Her 
tatement read mi part at the 
ounter both the man and his wife started 
using dirty b-nglish and raising Cam because 
the agent was not around In this com 
man, Mr. Pruitt, knocked the 
oft the counter three times 
next at the Piedmont 
Roth were 
of alcohol 


motion, the 
bell for service 
them 
being ticketed 


| saw 
obvi 
Both 


ounter 
ously under the mfluence 
had flushed 


Ihe Piedmont 


faces 

agent said of the 
hemg ticketed: ““Uhe 
onducted themselves very mannerly, and 
I was not close enough to smell any liquor 
on ther breath, but there was a doubt in 
my wind because Mr. Prutt walked a 
little unsteadily away from the counter 
But as he had given me no trouble I let 
them go 


Alcohol Odor 


I he purser’s statement covers attending 
Mr. and Mrs. Pruitt after takeoff, and 
reads, in part I detected a strong 
odor of alcohol on the breath of Mi 
Pruitt Passenger statements reflect 
nothing unusual in Mr. Pruitt’s actions or 
conduct priot to the accident 

The Board has made repeated but un- 
successful efforts to obtain a statement 
from Mrs. Pruitt 

In the mam 


or d 
tine 


they wer passengers 


cabin door mstallation of 
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FOR ENGINEERS WHO WANT THE 
OPPORTUNITY FOR PROFESSIONAL LEADERSHIP 


... THERE ARE THESE 
POSITIONS IN 

AIRBORNE ELECTRONICS 

WITH RCA 


Join RCA Airborne Electronics and you'll work on a complete, 
integrated electronic system for aircraft! This is one of the con- 
tinuing, stimulating projects now underway at RCA Camden. There 
are immediate openings for engineers and scientists who would like 
to apply their experience in this very advanced effort that includes 
the Airborne Weapons Systems fields of 


© Airborne Systems 

© Airborne Fire Control 
Engineering 

© Airborne C ications 
& Navigation 





© Airborne TV 

© Computers 

© Serv hanisms 
© Infrared 

© Radar 





© Automatic Flight Control 


Specifically, RCA now has openings of great interest to men with 
BS degrees in Electrical or Mechanical Engineering, or Physics. 
You preferably should have some experience in the phases where 


these opportunities are open: 


© Vibration and stress analysis 

@ Electronic thermal design 

@ Transistorization 

© Precision, mechanism design 

® Pulse circuitry 

® Communications systems analysis 

® Electronic equipment packaging 

© Aircraft installation and structures design 

® Reliability and environmental problem solution 


There's extra satisfaction, stability, security in RCA benefits that 
are among the industry’s most liberal . . . excellent starting salaries 


... Tuition Refund Plan for advanced education. . 


. the small- 


company atmosphere of RCA’s small working groups. 


Please send a resume of your education and experience to: 


Mr. Robert A. Wallace 

Engineering Personnel, Dept. A-12D 
Radio Corporation of America 

Bidg. 10-1, Camden 2, New Jersey 


RADIO CORPORATION of AMERICA 
@ Defense Electronic Products 

















SAFETY 


N 45V there was no means of preventing 
the door from fully opening if the latches 
were inadvertently pe oa Investigation 
revealed that the door can be opened ac 
cidentally. 

Many operators of DC-3 aircraft equipped 
with air stair doors have a safety device 
installed, such as a quickly removable chain 
preventin full door opening, or a means 
of sialon movement of the unsafe 
guarded door latch handle 

There have been several accidental open 
ings of the air stair door on aircraft operated 
by other air carriers. ‘These incidents wer 
without fatality or injury because of the 
installation of safeguards on the door. Since 
this accident Piedmont Airlines has in 
stalled on its entire fleet a means of safe 
guarding against accidental opening of the 
door 

As a result of its investigation of this 
accident, the Civil Aeronautics Board rec 
ommended to the Administrator of Civil 
Acronautics that an Airworthiness Directive 
be issued requiring correction of this unsafe 
condition 


ANALYSIS 


The air stair door is a feature of the 
past few years and it is physically located 
in the same position as the side-hinged 
original door a DC.3 aircraft. The appear 
ance of the door with the five integral 
steps facing the interior suggests only an 
exit, and it must be remembered that Mr 
Pruitt had boarded the aircraft through 
this door 

As stated, the seat belt sign had been on 
for the entire 22 minutes of the flight be 
cause of anticipated turbulence However 
the turbulence did not develop. In fact 
both passengers and crew stated that the 
flight was smooth. Therefore, it is highly 
improbable that Mr. Pruitt was thrown 
against the door by turbulence 

In view of the investigation which found 
the door latching mechanism normal in 
its operation, it must be concluded that the 
passenger opened the door by operating the 
unlatching handle 

It is probable that Mr. Pruitt, after find 
ing the lavatory occupied, stood in the 
area by the main door and while there 
accidentally grasped the door handle and 
moved it to the open position. “This ac 
cidental act is substantiated by the state 
ment of a passenger who observed Mr 
Pruitt’s efforts to retain his grasp of the 
doorframe from outside the aircraft A 
lack of normal acuteness on the part of 
Mr. Pruitt is suggested by the evidence of 
hi: drinking before arrival at the airport 


FINDINGS 


On the basis of all available evidence 
the Board finds that 

1. The aircraft, the carrier, and the 
crew were currently certificated 

Turbulence was not a factor in the 

accident 

3. ‘The cabin door was closed, latched and 
imspected by the crew pnor to departure 

4 ‘There was no failure or malfunction 
of the main cabin door 

5. Passenger Pruitt left his seat to go to 
the lavatory, accidentally opened the cabin 
door, and fell to his death through the 
opening 

6. ‘The purser was temporarily absent 
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trom the cabin in the performance of his 
cuty 
7. The imternor of the door was not 
pla arded or otherwise safeguarded against 
wads crtent opening, nor ts if required 


PROBABLE CAUSE 


Ihe Board determin 
msc of th woident was a passeng 


' 
pemng of the main abu 


that the prob 


idcntal 
n flight 
By the ( 1 \cronauts Board 
Jianane K Durfee 
Chan Gurney 
Harmar 1D Denm 
(, Joseph Miinectt: 


SUPPLEMENTAL DATA 


The Civil Aeronautics Board was notified 
{ the accident on the mght of June 13 
196 \n mvestigation wa 
uutiated im accordance with the provision 
{ Section 702 i 2 of the Civil Nero 
pants \ct of 1935S, a 


AIR CARRIER 


Piedmont Aviation, Inc., the parent com 


mumediateh 


iinie rick d 


KAD onducts a general ancraft sales and 
crvice type of operation Ih ompany 
mcorporated in the State of North Caro 
ina with at prin ipal oth m Wonston 
lon, North Carolma In December 194 
compan tablished the Predinont Nu 

1K Division I hie 
inrently fhoctiv crtitics ot 
ned by 


ompan operat 
nad I i 
bli ouvemence and necessit 

1 \cronauti Board, and 
mcr operating certificate issucd by 
vil Acronauti Administration These 
rtiticate mitheorize the ompan to tran 


wort by air persons, property, and nial be 


tween various pomts om the ontinental 


| 
U'nited State 


, mcluding the route mvolved 
FLIGHT PERSONNEL 
Captam Baxter B. Slaughter, Jr, ag 34 
cld a currently effective airman certificate 
ith an airline transport rating and equip 
vent rating for the type of amrcraft mvolved 
Ife had a total of 965 hour in 
uicraft Ith 
\ugust. 1S, 19 ind 
heck w on December 7 
CAA physical ¢ 
fully on Jannat 1O5¢ 
burst Officer Hen \ Schulz Ii 
4+, held a urrenths Hoc tive 
ticate with an anline tran port rating Te 
quipment ratiug for the “type of ancraftt 
volved Ile had a total of ¢ Ay ing 
of ATil h y ‘ bicnuur Vor? al 1 


last cn route 
\ainination 


Hittin 


Our 
urcraft 
He passed his last imstrument 
May 31, 1956, and last CAN ph 


munation on January 2 1o5¢ 


AIRCRAFT 


1 Douglas DC. 3¢ 

had a total of 26 
lerchinag } ls hour 

hon lume since last 
1 how bhe aurcratt 
ws Currently certificated and properh hain 


me miaintenan Sas 


tamed 

I hn uircratt ‘a equipped vith Pr 
md Whitney R1S30-92 engines and Hain! 
ton Standard 25 
6353-ISA blade 


150 propellers vith mode 
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Immediate Opportunities 


HIGH LEVEL 
ENGINEERS 


experienced in the missile 
components field 


AERODYNAMICS (SUPERSONIC) 


MISSILE STRUCTURES 


GUIDANCE AND CONTROLS 
ROCKET PROPULSION 


A new creative engineering group is now being formed 
by Solar at San Diego for a challenging new project. 
This is an exceptional opportunity to rapidly advance 
your career. And you can enjoy life more while you 
progress... San Diego's climate is the finest in the U. S., 
and the area offers unmatched cultural and recreational 
facilities. Solar is a medium-size company (2800 people 
in San Diego) founded in 1927. Personnel policies are 
advanced, including a profit-sharing retirement plan. 
Please send resume of your qualifications and educa- 
tion to Louis Klein, Dept. E-137, Solar Aircraft Com- 
pany, 2200 Pacific Highway, San Diego 12, California, 


SOLAR 


AIRCRAFT COMPANY 





OLAR 


SAN DIEGO 
OES MOINES 


LS a ae a oa arena esenmwas 


Send for 
this new 
brochure 


Write for new brochure, “Your Triple 
Opportunity at Soler in San Diego” 
the complete story on engineering Careers 
at this progressive company and living 
in San Diego. 


LIVE BETTER! The San Diego area 
offers you every advantage for delightful 
living. Warm and sunny climate the 
year around 








ENGINEERS AT ROHR 











CARRY THE BALL 



















Production design engineers at Rohr will tell you there's 
no time for aimless wandering with blueprints. Every 






man on the Rohr team knows his job, and benefits 





directly from doing it well. 





Rohr, world leader in production of power packages, 





builds major components for most of America’s leading 





air frame manufacturers. Rohr’s contract backlog of 
$223,000,000 (nearly 40% commercial) calls for 
immediate expansion of personnel and facilities. Per- 






sonal advantages are exceptional, recognition is fast, and 





permanence is assured. 






Your opportunity at Rohr plus Southern California's 





all-year sunshine offer you and your family the happy 





living you seek. If you are an experienced aircraft design 





engineer, enclose resume to J. L. Hobel, Industrial 
Relations Manager, Dept. 39 






WORLD'S LARGEST PRODUCER OF READY-TO-INSTALL POWER PACKAGES FOR AIRPLANES 









ROHR 


AIRCRAFT CORPORAT 





N 





CHULA VISTA, CALIFORNIA 
Auburn, Washington 






Alse plants in Riverside, California 


Winder, Georgia 














| 
| 











WHO'S WHERE 





(Continued from page 


Changes 


John E. 
sentative (Washington, D. C. staff), Topp 
Angeles, Calif 

Aki Wakasugi, public relations represen 
tative (New York), Japan Air Lines 

D. W. Schult, administration manager, 
Lockheed Aircraft Service, In Honolulu 
International Airport, Hawai 

= 
General klectric’s Light Miltary Electronic 
Equipment Dept., Utica, N. ¥ 

L. C. Arnold, Jr., manager-manufacturing, 
Boston, Mass Also: KE. B. 
Haynes, production manager, and ‘IT. G., 


Harris, Jr., engineering repre 


Industries, Inc., Lo 


Heinemann, manager-materials, 


Eepsco, Inc 


Hagen, project cnginecr-airborne data proc 
essing system 

Stanley G. Markusen, formerly public r 
lations director (North America) for Sabena 
Belgian World 


Markusen and Associates, management con 


Airlines, has formed Stan 
sultants-public relations and sales (aviation 
and travel 

Walter ‘T. Runiewicz, chicf componcut 
enginecr, and William M. Dunwody, chict 
systems engineer, Clifton Precision Product 
Co., Inc., Clifton Heights, Pa 

Robert M. Wilson, Washington, 1) ¢ 
defense district manager, Defense Contracts 
Orgamzation, Burrough Detroi 
Mich 

Dallas O. Burger, assistant project engi 
necr (F-104), Lockheed Nircraft Corp., Bu 
bank, Calif 

Allan B. Fredhold, plant manager, General 


Corp 


Logistics, Pasadena, Calif 

Louis Shaffer, purchasing agent, th 
Marman Division, Acroquip Corp., Jackson 
Mich 

Louis Bucalo, assistant chief engineer, 
Svosset, N.Y 

Robert R. Cole, chicf design cngincer 
Axclson Aviation, Montebello, Calif. A 
D. KE. Pederson, manager-manufacturing 
cngmecring, and J. D. Lezie, factory man 
ager 

Max Enderlin, chief engineer 


Specialties, Inc., 


SCTHECOnM 
ductor division), Federal 
Radio Co., Clifton, N. J 

Dr. Robert W. Buchele, staff administra 
torexecutive development and training pro 
gram, Northrop Aucraft Inc., Hawthorn 
Calif 

Dr. Tibor Laszlo, staff engineer-metal 


I< lc phone and 


lurgical research and development section 
Wrght <Acronautical Division, Curtiss 
Wright Corp., Wood-Ridge, N. J. also 
John H. Sidebottom, director-sales, Wright 
Acronautical Division 

George H. Kelley, chief engineer, South 
west Airmotive, Dallas, Tex 

Thomas Nugent, district sales manager 
(Iran), Pan American World Airways, Inc 
also: Frank Depaola, station trafic manager 
(Paris), and Frank S. Guzzardo, assistant 
district trafic/sales manager (Rome 
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EMPLOYMENT OPPORTUNITIES 


MECHANICAL 
ENGINEEKS 


Ever wanted to be a member of a real 
championship team?? As a member of the 
Product Development Engineering 


Department your ‘‘team play” will include 


DESIGN You create basic design concepts based on practical means of accomplishment. 
Your concepts are translated by layout draftsmen to a more communicable 


form under your guidance. In other words, HOW, WHAT, WHY, WHERE 


systemized., 


DEVELOPMENT You evaluate, refine and improve; using the finest PRODUCT IMPROVE. 
MENT TOOLS. These “TOOLS” include the best TEST and RESEARCH 


facilities available and you have the added advantage of working alongside 


the top men in this field 


PRODUCTION You supervise the evolution of a production model based upon engineering 
prototypes resulting from the Design and Development. Produceability and a 
high degtee of reliability will be your responsibility. Your job will imelude 
the maintainability and function of Electro-Mechanical Devices, Precision 
Gear Trains and Packaged Electronics in the fields of Inertial Guidance, 


Avionics and Jet Engine Fuel Controls. 


Job assignments are accomplished by men Milwaukee offers ideal family living in 


operating as a team. Our program is expanding a progressive, neighborly community 


and Challenging Opportunities await qualified RECENT combining cultural and shopping 


men for important positions on our Engineering ME GRADUATE advantages with small town hospitality. 
° Y famil il 
teams. Why not you?? “ — your family will love 
p LES Milwavkee 
As a part of our Major, Permanent, INQUIRIE . 
To arrange personal, confidential 


mpon nsion Program, ALSC 
Company Expansio °9 ALSO interview in your locality send 


new plont facilities are INVITED résumé today to 
being added in Mr. Cecil E. Sundeen 
suburban Milwaukee. Supervisor of Technical Employment 


the ELECTRONICS 


DIVISION GENERAL MOTORS CORP. 


FLINT 2, MICHIGAN MILWAUKEE 2, WISCONSIN 
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EMPLOYMENT OPPORTUNITIES 
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Management Level Openings 


BURROUGHS CORPORATION 
Research Center 


PAOLI, 


@ STAFF CONSULTANTS 


. to render technical guidance and 
planning in association with Military 
Weapons Systems proposals, Projects, and 
outside contacts. Will assist senior tech- 
nical people, through consultation, in 
optimum direction to be taken on specific 
tasks assigned to them in the form of 
projects — to advise, propose and assist 
sales engineers in procurement of specific 
programs in the area of Defense Develop- 
ment to provide planning assistance in 
order to insure a coherent, organized pro- 
gram. This work requires 15 to 20 years 
experience in the design of complex 
weapons systems in the fields of Radar, 
Missile Guidance, Air Defense Systems, 
ond Systems Design. Be specific in your 
resume as to work background and salary 
requirements addressed to Dept. 630. 


@ MANAGER 
Electronic Development Dept. 


opplicant should possess a high 
degree of organizing power, problem 
analysis and evaluating perspective. Duties 
are to supervise approximately 70 engi 
neers ond 30 supporting personnel. Re- 
quires 15 of more years of experience in 
digital computers, radar, telemetering, 
telephone systems or servo systems, with 
accent on circuit design. Be specific in your 
resume as to work background and salary 
requirements addressed to Dept. 634. 


@ MANAGER 
Analysis Dept. 


qualified man should possess a high 
degree. of organizing power, problem 
analysis and evaluation perspective. Re 
sponsibilities include staffing, budget con- 
trol and technical progress of own de- 
partment. Must have performed original 
research and supervised research projects 
Several years 
Experience 
Engineering 


of a mathematical nature 
of math experience essential 
in “Operations Research,” 
Math, Computer Programming and Logical 
Design ore necessary. Be specific in your 
resume as to work background and solary 
requirements addressed to Dept. 637 


PA. 


@ MANAGER 
Operations Dept. 


. must possess high degree of orgoniz- 
ing power, problem onalysis and evalu- 
ation perspectives and a proven record 
of effective use of administrative skills. in 
the area of project control, an important 
duty will be that of establishing schedules, 
budgets, estimates, special reports and 
correspondence. Reliability effort is a 
major goal of this program and permeotes 
all other operations, including quolity 
control and procedures at corporate level. 
Operations, in this instance include liai- 
son ond staff functions essential to the 
proper coordination of related depart- 
ment activities. At least 10 years in engi- 
neering and supervision of engineering 
projects, with lost 5 years in direct super- 
vision of research and development desir- 
able. Be specific in your resume as to 
work background and salary requirements 
addressed to Dept. E-5736. 


@ SUPERVISOR 
Digital Circuits Section 


. to lead section of 8 to 20 engineers 
engaged in the design of digital compu- 
tation and in the design of digital circuits 
with emphasis on digital communications 
circuits. Must have 8 to 10 years progres- 
sive experience, including several years in 
@ supervisory capacity. Be specific in your 
work background and salary requirements 
addressed to Dept. 06364. 


@ SUPERVISOR 
Mathematical Section 


. this is a newly created section offer- 
ing exceptional challenge and opportunity 
for advancement to a man with 6 to 10 
years experience in this field including 
programming, problem analysis, theoreti- 
cal and computational problems in mis- 
sile system development, operations re- 
search and computer systems. Two to five 
yeors supervisory work will be required 
as the duties consist in planning the work 
of the areas monitoring the technical de- 
tails. Be specific in your resume as to work 
background and salary requirements 
addressed to Dept. E-573. 


Confiden tial Gnlerviews 


with top-management men can be arranged at the 
Research Center, near Philadelphia, or when and where pos- 
sible at some location of your own selection. Please use Dept. 
Numbers indicated for above positions in reply to... 


M. E. JENKINS, Professional Placement Manager 


BURROUGHS CORPORATION 
Research Center 


PAOLI, PA. 


PAOL! 4700 
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FOR RATES 
OR INFORMATION 


About Classified 
Advertising, 


Coed 
be 9 Wie Graw-Hill 
Office , = You ° 


ATLANTA, 3 
1301 Rhodes-Haverty Bidg. 
JAckson 3-6951 
R. POWELL 


BOSTON, 16 
350 Park Square 
HUbbard 2-7160 
H. J. SWEGER 


CHICAGO, 11 
520 No. Michigan Ave. 
MOhawk 4-5800 
W. HIGGENS 
J. BRENNAN 
CINCINNATI, 37 
1825 Yorktown Road 
Swifton Village, Apt. 2 
G. MILLER 
CLEVELAND, 15 
1510 Hanna Bidg. 
SUperior 1-7000 
W. SULLIVAN 
DALLAS, 2 
Adolphus Tower Bidg., 
Main & Akard Sts. 
Riverside 7-5117 
G. JONES 
DETROIT, 26 
856 Penobscot Bidg. 
WOodward 2-1793 
W. STONE 
LOS ANGELES, 17 
1125 W. 6 St. 
MAdison 6-9351 
C. F. MeREYNOLDS 


D. BRENNAN 
D. McMILLAN 


NEW YORK, 36 
330 West 42 St. 
LOngacre 4-3000 
S. HENRY 
D. COSTER 
R. LAWLESS 
PHILADELPHIA, 3 
17th & Sansom St. 
Rittenhouse 6-0670 
H. BOZARTH 
ST LOUIS, 8 
3615 Olive St. 
JEfferson 5-4867 
W. HIGGENS 
SAN FRANCISCO, 4 
68 Post St. 
DOuglas 2-4600 
W. WOOLSTON 
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EMPLOYMENT OPPORTUNITIES 








IMPORTANT OPENINGS 


ENGINEERS “6 S| AT GENERAL ELECTRIC'S 


wa 


WILL YOU REACH JET ENGINE DEPARTMENT 
YOUR MAXIMUM POTENTIAL? * 


PRELIMINARY DESIGN 
PERFORMANCE SPECIALIST 





te . Provide performance’ estimates, 
No matter what your ability, you MUST HAVE the job opportunity and cycle analysis and tentative criteria 


the BEST of TOOLS and FACILITIES to develop your talents to the fullest. on air design of the engine and its 
relation to the airframe. Integrate 


Investigate the Environment created at AC for its Advanced Development engine systems, components and 


Programs on Missile Guidance and Aircraft Fire Control Systems parts to ensure compatibility of 
engine and airframe. 


OUR ENVIRONMENTAL LABORATORY REQUIRED: 6 or more years air 


P , » experience rimarily 
is one of the most versaule laboratories in the e VIBRATION TESTING — a eis “4 FIORCS, PFIMATH 
0 cycle i ysis, 
country and we are in the process of a Major, : ‘ 


Permanent Expansion 225,000 square feet plant e COMPLEX WAVE ANALYSIS os 


being added in suburban Milwaukee 
- 2 © LOW TEMPERATURE—- ALTITUDE PRELIMINARY STRUCTURES 
ur men enjoy working with the finest of test 
o HIGH TEMPERATURE DESIGN SPECIALIST 


equipment and lab facilines and with the top men 


in the held e RELIABILITY EVALUATION | With particular reference to engine 


We are currently engaged in the following types need pe ion —_ oe Py — 
. : ~e, and stress analysis, provide prelim- 

> e : 
of Test Activities INSTRUMENTATION vaebeg me Lace pm pak gee 8 
b uct and improvements in growth 
Mr. Cecil E. Sundeen, Supervisor of Technical Employment versions of current engines and in 


THE ELECTRONICS DIVISION = establishment of design phi 
osophy. 


Gel NERAL MOTORS Corporation REQUIRED: 8 to 10 years in air 


craft design, with some background 
MILWAUKER 2, WIS. nd 


in missile missions, Knowledge 
flight and systems analysis for high 
mach vehicle. 


STAFF POSITION OPPORTUNITIES peer... 
FOR TURBINE SPECIALIST 
AERONAUTICAL ENGINEERS INTERESTED =| rite yrstininary devin eng 


neering on potential new products, 
iN major improvements in growth ver- 
sions of current engine models, 


with particular reference to the 

STATE OF THE ART STUDIES turbine. Participate in the coordi- 
nation and integration of the tur- 
bine with all other engine systems, 

Battelle has staff positions available for several experienced engineers to components and parts. 
participate in a number of long-range research programs concerned with the oa . : 
determination and prediction of trends in technologies related to propulsion — -— - ee 6 i? o in the 
systems and airframe design. Duties would consist of literature surveys, visits o> aon pn - tm — aes 
to research and development establishments, preparation of trend and state ; 
of the art reports, and consultation with representatives of government ond | Advanced degree desirable. Sal- 
industry. Staff members would also have the option of participating in technical | «aries commensurate with the re 
research programs, and special studies directed toward the development of sponsible nature of the positions. 
techniques for predicting state of the art. For descriptive brochure and . 


technical application blank, write to: 
For further information, 


TECHNICAL PERSONNEL MANAGER call collect: 
DEPARTMENT 8B, BATTELLE INSTITUTE POplar 1-1100 
COLUMBUS 1, OHIO Py tao 
* | Mr. 4. A. MeO . Pretessi i Pt 


JET ENGINE DEPARTMENT 
Bidg. 500, Room 148 


Don't forget the 
BOX NUMBER GENERAL @ ELectaic 


When answering the classified advertisements in this magazine 
don’t forget to put the box number on your envelope. It's our only Cincinneti 18, Obie 
means of identifying the advertisement you are answering. 
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EMPLOYMENT OPPORTUNITIES 






home again 
‘ 4 ic na ‘ 





a 


me . 


BENDIX OFFERS THE FINEST 
GUIDED MISSILE OPPORTUNITIES 
IN THE MIDDLE WEST 


It isn’t often that you can combine ideal 
living conditions with outstanding ad- 
Bendix 


Guided Missiles we sincerely believe we 


vancement opportunities At 
can offer you both 

We are sure that you would enjoy 
living in an attractive community con- 
venient to metropolitan centers and 
recreational areas 

And, we are equally confident that as 
prime contractor for the important and 
successful Talos Missile, no one can offer 
variety 


a greater of interesting and 


challenging job opportunities in the 
guided missile field 


If you would like proof of these strong 





statements, why not fill out the coupon 
and send for a copy of our thirty-six-page 
booklet “Your Future in Guided Mis- 
siles’’. It not only gives a detailed story 
of guided missile operations, but it also 
presents interesting facts about living 
conditions in the area, the many special 
employee benefits, and the wide range 
of specific job opportunities we have to 
offer 

Send for your copy of “Your Future 


in Guided Missiles’ today. 


Beads” — prime contractor 


for the TALOS MISSILE 


ee ia i ah ri, aie i aT ci oat seat a ee 
| Bendix Products Division—Missiles | 
| 406 J, Bendix Drive, South Bend, Indiana | 
| Gentiemen : | would like more information concerning opportunities in guided | 
missiles. Please send me the booklet “Your Future In Guided Missiles”. ! 

| 
; NAME a 

| 
! ADDRESS snislilieiaiaiadeiaa —e 
! I 
i CITY STATE i 
S Ome we Eee wee ewe eee eee eweeae as asanenanel 

















SONIC 
FATIGUE 
ENGINEER 


For responsible position in our Struc- 
tures Laboratory. Will require a 
graduate physicist or engineer with 
a minimum of 2 years’ related ex- 
perience. Should be familiar with 
acoustics in general, and high in- 
tensity sound in particular. Ad- 
vanced degree may compensate for 
less experience. For more informa- 
tion about this position, write to: 


RAYMOND F. KALETTA 
TECHNICAL PLACEMENT SUPERVISOR 
PO BOX 516, ST. LOUIS 3, MISSOURI 


McDONNELL 


AIRCRAFT CORPORATION 








VTOL 
AERONAUTICAL ENGINEERS 


Unusually interesting design and develop- 
ment positions available in: 


AERODYNAMICS 
STRUCTURAL DESIGN 
STRESS ANALYSIS 
MECHANICAL DESIGN 
ENGINEERING DRAFTSMAN 


For immediate work on New Prime V TOL 
Aircraft Development Program. 


Send resume to 
DOAK AIRCRAFT CO., INC 
22309 So. Western Ave., Torrance, Colif 
Attn: Mr. N. E. Nelson, Chief Engineer 


DOAK AIRCRAFT CO., INC. 











YOUR 
ORGANIZATION 


is it complete? 
Are you expanding it? 
Making Replacements? 


Naturally, you are anxious to secure 
the most suitable man or men available. 
You want men with special training that 
will make them an asset to your organ- 
ization. You can contact such men 
through and advertisement in the Em- 
ployment Opportunities Section of 
AVIATION WEEK. 


Classified Advertising Division— 


AVIATION WEEK 


P. O. BOX 12 New York 36, N. Y. 
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PRODUCT 9“ 
DESIGN ENGINEER 
ME. 


..- able to tackle new 
assignments 


%, ...veady for further 
%, advancement 


,Communications equipment - ultra 
small and lightweight receivers and 
tranamitiers for airborne, portable and 
fleld use—is being designed and de 
veloped at Light Military Dept 

particularly interested in men 


packaging of 
equip 


We are 
with experience in the 
transistor circuits and electroni« 
ment and subminiaturization 
Our excellent facilities for environ 
mental and vibration teating will enable 
you to make a significant contribution 
in this fleld 


Send reply in confidence to 


Mr. John Sternberg, Dept. 868 


light Military Electronic 
Equipment Department 


GENERAL @@ ELECTRIC 
French Road, 


seashenaeses 


OUI LIS OOO POOP OOOO 


Utica, N. Y. | 


oz 





OPPORTUNITIES 


for 


AERONAUTICAL ENGINEERS 
INTERESTED 


in 
STATE OF THE ART STUDIES 


Stoff positions available for several expe- 
rienced engineers to participate in long-range 
research programs concerned with the de 
termination and prediction of trends in tech- 
nologies related to propulsion systems and 
Duties include literature sur 
veys, research and development 
establishments, preparation of trend and stote 
of the art reports, with 
representatives of government and industry 
Steff members moy also porticipote in tech 
nical reseorch programs, and special studies 
directed toward the develop t of tech 
for predicting state of the art. For descriptive 
brochure and technical applicotion 
write to, 


oirframe design 
visits fo 


end consultation 





form 


TECHNICAL PERSONNEL MANAGER 
DEPT. 6 

BATTELLE INSTITUTE 

COLUMBUS 1, OHIO 


EMPLOYMENT OPPORTUNITIES 








HOW DO YoU GROW 
AT ARMA? 


Through diversification! 








In our recent advertisements, we spoke of the growth opportuni- 
ties offered by Arma. Almost immediately, perceptive engineers 
began writing us, asking for more information. 


“How does an engineer grow at Arma — precisely?” 


Our answer, in a word, is diversification. Arma offers one of the 
broadest programs of work diversification in the electronics field. 


At Arma, an engineer follows a project from original design, right 
through final production. As a result, our engineers and scientists 


are exposed to man 


activities not usually found under one roof — 


areas into which they can grow, as their abilities and interests 


lead them. 


Here are some of the areas — 69 examples —in which Arma con- 


centrates its efforts in: 


MISSILE CONTROLS & GUIDANCE and FIRE CONTROL 


1.0 SYSTEMS DEVELOPMENT 


1.1 Digital Computers 

1.2 Autopilots 

1.3 infrared 

1.4 Electromagnetic Devices 
1.5 Gyroscopics 

1.6 Inertial Platforms 

1.7 Missile Guidance 

1.8 Fire Control 

1.9 Servos 


2.0 PROJECT ENGINEERING 


2.1 Airborne Fire Control 

2.2 Airborne Armament 

2.3 Air-to-Air Missiles 

2.4 Semi-Automatic Test Equip 
2.5 Air Traffic Control 

2.6 Optical Systems 

2.7 Stabilizing Devices 

2.8 Submarine Fire Control 
2.9 Electronic Test Equipment 


3.0 SYSTEMS EVALUATION 
3.1 instrumentation 
Evaluation 

3.2 Telemetry 

3.3 Data Reduction 

3.4 Data Analysis 

3.5 Project Engineering 

3.6 Data Process Planning 

3.7 Control Circuitry 
Design 





4.0 SYSTEMS ENGINEERING 


4.1 Trajectory Analysis 
4.2 Airframe Performance 
4.3 Weapons Control 

4.4 Operations Research 
4.5 Radar 

4.6 Error Analysis 

4.7 Reliability 


COMPONENTS 


5.1 Transistors 

5.2 Magnetic Amplifiers 
5.3 Synchros 

5.4 Tachometers 

5.5 Accelerometers 

5.6 Resolvers 

5.7 integrators 


6.1 CW Doppler Systems 
6.2 Antenna Design 

6.3 Components 

6.4 Pulse Circuitry 

6.5 Countermeasures 

6.6 Laboratory Evaluation 








Don’t forget 
THE BOX NUMBER 


when answering the classified ta 
this magazine. it's our ently means of identifying 
the advertisement you are answering. 
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7.0 PROJECT ADMINISTRATION 


7.1 Project Planning & Control 
7.2 Sub-Contracted Liaison 

7.3 Contracts Evaluation 

7.4 Project Coordination 


6.0 DIGITAL COMPUTERS 


8.1 Logical Design 

8.2 Dynamic Analysis 

8.3 Circuit Development 

8.4 Component Development 
8.5 Packaging 

8.6 Field Evaluation 


9.0 ENVIRONMENTAL 


9.1 Vibration 

9.2 Shock 

9.3 System Test 

9.4 Component Test 
9.5 Materials Analysis 
9.6 Dynamics 








10.0 MISSILE GROUND EQuiP. 
10.1 Operations Techniques 
10.2 Count-down Equipment 
10.3 Launching Control 


10.4 Control Circuitry 

10.5 Automatic Test Equipment 
10.6 Console integration 

10.7 Remote Data Recording 
10.8 Optical Monitoring 








ward confidential resume. 
without your permission. 


If you want to participate in the growth that 
must come to a man working in so diversified an 
environment, write and tell us the area in which 
instrumentation ou’re most interested. (Or use the coupon be- 

som Your confidence will be respected, and you 


will hear from us poomeey, If you prefer, for- 


o reference contact 


coo ---H------- 


| Technical Persennel Department A-674 


| MASP 


i Division of American Besch Arma Corporation 
{ Reesevelt Field, Garden City, Long isiand, W. Y. 





Gentlemen; 

© Please send me additional! information con- 
cerning the job b d . 

0D Or, additional information concerning the 


area of = 
(atate interest if not in above listing) 


NAME a 
ADDRESS 














ciry 
ZONE 





STATE. _ 
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EMPLOYMENT OPPORTUNITIES 


{ 





this new project. 


fidence to 


-1666, Av 
620 N. Michigan Ave 


CHIEF PROJECT ENGINEER 


A major aircraft development and manufacturing firm 
located in the Midwest has an unusual opening for a 
Chief Project Engineer on a new jet transport airplane. 
Qualifications are: Engineering degree, ten years 
heavy engineering experience on successful transports 
from preliminary design through production. This posi- 
tion would encompass complete engineering charge of 
Salary open. 


Interested parties please send detailed resume in con- 


ation Weel 


Chicago 11, on 











tion, Wichita 1, Kansas. 


eecheraft 


Has Fine Opportunities For 


FLYING SALES EXECUTIVES 


Exceptional opportunities exist now for qualified, experienced 
salesmen who would like to supervise and direct the sales 
organizational work in a fast growing business aircraft market 
within key re, ons of the U. S. Those who have executive 
management experience necessary to initiate and administer 
sales programs in the field, and who are qualified pilots, should 
send complete resume and recent photo to Robert J. Geis, 
Marketing Manager, Commercial Sales, Beech Aircraft Corpora- 








PERSONNEL MANAGERS 





Write for free copy of 


The gi and technici you want 
to reach are gathered in convenient, com 
pact groups—as this 12-page booklet 
points out. 





It keys the job titles these men hold to 
the McGraw.Hill publications they read for 
on-the-job information. It explains how you 





LOOKING FOR ENGINEERS 
. TECHNICIANS? 


“RESERVOIR OF ENGINEERS 
AND TECHNICAL MEN” 








can make tact...ch 1, trate 
your employment advertising to just the 
men with the job qualifications you want 
... without wasting advertising money for 
higher-priced space in publications with 
general circulation, in which you pay for 
er 999 unqualified readers for every 

who may meet your job requirements. 


Write for your free copy to: Classified Advertising Division 


McGRAW-HILL PUBLISHING CO., INC., 330 W. 42nd St., New York 36, N. Y. 








| REPLIES (Box No.): Address to office neareat you 
c/o This publication Classified Adv. Dir 
NEW YORK: P. 0, Bow 12 (36) 
CHICAGO: 520 N. Michigan Ave. (11) 
BAN FRANCISCO: 68 Post Bt. (4) 
LOS ANGELES: 1125 W. 6th St. (17) 








POSITION VACANT 


Executive Pilet. Twin Engine aircraft. Require 
A.T.R. rating and minumum of 5,000 hrs 
Good salary and full expenses. P-4612, 
Aviation Week, 1125 W. 6th St., Los Angeles 
17, Calif. 








POSITIONS WANTED 





American overseas airtine re 
Constellation, DC-6, 12,000 hours, age 37, 
married, desires executive flying position. 
PW-4497, Aviation Week. 


tab . khocod 





Executive Pilot—21 years diversified avia- 
tion experience. Test Pilot, Sales and Pur- 
chasing, Public Relations, Production Expe- 
ditor —— Europe —— South America — Free to 
travel. Available immediately. Family man 
10, present location Wash., D. C. Phone 
Poplar 2-2922 or write PW-4604, Aviation 
Week. 








Pilot-Engineer desires position, involving 
some flying, as a sales or engineering repre- 
sentative for a company manufacturing aero- 
nautical components, (radio instruments 
A.D.F., autopilots, etc.) for business or exec- 
utive type aircraft. Will furnish own air 
craft or fly company owned B.S. E.E., Com 
mercial Pilot, | year Engineering Design Ex- 
perience, 7 years Engineering Kepresentative 
for Company manufacturing aeronautical 
components. Write for complete resume. PW- 
4669, Aviation Week. 





ATR Pilot DC-3 C-46 DC-4 8500 hours. Mar- 
ried, age 35. Diversified background. Desire 
position with future, will relocate, foreign or 
domestic. Available now. PW-463%, Aviation 
Week. 

ATR Pilot: SEL-MEL-DC3 Tupe rating, In- 
structor, A&E mechanic. 7,000 hra. 3,000 
hres. MEL. 420 hrs. actual instrument. Air- 
line Captain & executive experience All 
ratings current. Age 33, married, two chil- 
dren. Available immediately. Foreign or do- 
mestic. H. Johnson, R 1 Box 32%, Benton 
Harbor, Michigan. 


Aerodynamic Specialist, preliminary design 
B.A.E., 6 yrs. aircraft-missile experience. 
Creative designer with comprehensive under- 
standing of projects Want to locate per- 
manently West Coast. Present salary $10,- 
500, PW-4732, Aviation Week. 

Airline Captain—Chief Pilot. 12,000 Domes- 
tic and Foreign flying hours (no accidents) 
age 32-6'142". Desires executive pilots posi- 
tion with additional business duties. Has 
United States, Canadian and British airline 
transport § pilot ratings, also commercial 
single to four engine land single to twin 











eng. sea, has instrument, Instructor and Pilot 
examiner ratings. Type ratings in DC-4-DC-6 
DC-3-C-416-Constellation 04192749, B-25-B 
26-B-17-Lodestar-Learstar and all the light 
twins Has Foreign-Domesti« Airline and 
Airport management experience U. S. Eighth 
Air Force K-17 Squadron and Group Leader 
combat and instrument check pilet (Euro- 
pean theatre of operations “World War Hl 
All inquiries answered and complete brochure 
on request. PW-1690, Aviation Week 





To EMPLOYERS 
Who Advertise for MEN: 


Frequently, when there are many applicants 
for a position, only the most promising letters 
are acknowledged. The other applicants never 
know whether their letters reached a prospec- 
tive employer or not. These men often become 
‘iscouraged, will not respond to future adver- 
tisements and even question their bona fide 
character. 

Beery Advertisement Printed la Duly Aw- 
thorized. You can belp keep our readers in- 
terested and get better returns to your adver- 
tising in this section if you acknowledge each 
reply—in plain envelopes, if you wish. 


Classified Advertising Division 


MCGRAW-HILL PUBLISHING CO., INC. 


“Put Yourself in Ma place.” 
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SEARCHLIGHT SECTION ovens 


TUNITIE EQUIPMENT Sel 


RATES OISPLAYED 
$2.10 a line, minimum 3 lines. To figure advance payment count 5 The advertising rate is $21.00 per inch for all advertising appearing on 
averege words os a line. other than a contract basis. ontract rates quoted on request. 
BOX NUMBERS count as one line additional in displayed ads. AN ADVERTISING INCH is measured % inch vertically on one column, 3 
DISCOUNT OF 10% if full payment is mode in advance for four con. | columns—30 inches—to a page. 





secutive insertions of undisplayed ads. Closing date is 11 doys before issue dote, subject to space limitations 


Send new ads to Classified Advertising Div., Aviation Week, P. O. Box 12, New York 36, N.Y 











FOR SALE 


BEECHCRAFT now available — on display 
TWIN BONANZA | | _ veiuxe super 92 0c-3 


immediate delivery, with new ship gvorantee on airframe, and 800-hour guarantee on 
bled and rebuilt. Luxurious lounge interior, with all large 


MODEL D-50. Used as demonstrator, 9 pletely disos 
cabin and picture windows. Flush loops, retractable tail wheel, lightweight landing geor 


thus kept spotless. TT airframe doors, Collins and Bendix executive radio, mony extras Today's fastest and quietest 
271:40. Engines zero'd by Lycoming oC-3 

factory when crankshaft bulletin 
complied with. TT engines 197:00. Super 92 DC-3 

All other bulletins complied with. Nearing completion as deluxe Super 92 DC-3 to our own specifications, but still early 
F enough in work to incorporate some of your own custom requirements. Will hove all 
ully equipped radio and otherwise. large windows, complete disassembly and overhaul, new ship gvarantee, 800-hour engine 
Relicensed at date of sale. New gvarantes 

Plane warranty. Can arrange 
finance or lease. Will ferry for your Low Time C47s 

inspection for expenses, no charge if A new one each month. They are now in various stages of disassembly, overhaul, and 
conversion at our four conversion centers in St. Lowis, Toledo, McBride, and Pompano 


sold. Make offer. Price negotiable. and can be completed with many of your own modifications, with choice of engines, 
radio and electronic equipment, and airframe refinements 





Call or contact Hawkins or Strick- 


land at 
Grumman Goose 


HAWTHORNE Immediate delivery. Freshly overhauled airframe, props, and engines (with crankshoft 
Light weight, late model. Omni, VHF, 


modification), new interior, new exterior paint 


FLYING SERVICE ADF, et 


Municipal Airport 
mman Vooses 
Charleston, S.C. Phone 4-2581 ess ites shes of overhaul, ready for your own specifications 








Custom 18 
NORTH AMERICAN immediate delivery. New ship guarantee on freshly overhauled airframe, 800-hour guar 


Deal directly antee on NTSO engines. Painted exterior, de-icers, radome nose, Grimes beacon, all 

ith AT66 large cabin windows, Custom 18 enlarged interior, with modified front bulkheod, lave 
with owner tory, snack bor, special seats. Duol instrumentation, electric and vacuum, 12 avtopilot, 
Grimes lights, Sperry H5 horizon and C2 gyrosyn compass, dual 149H inverters. Collins 
Available for first 51R omni with 51V glide slope, A.R.C. omni, 3 channel VHF transceiver, standby A.R.C 
time. Bona fide T20 VHF transmitter, Bendix ADF, 3 light marker, isolation amplifier, dual speckers, 


Nerth American many extras 
AT6.G Alreraft 
Overhautled 
throughout Aero Commander 

Immediate Delivery. 

Just token in trade on a new Remmert. Werner deluxe executive DCI. A corporation 
airplane, flown by professional pilots, and given the best of maintenance Gyrosyn 
composs, Collins 171 VHF Transmitter, 5183 Omni and Radio Magnetic indicotor, A.&.C 
omni, Bendix ADF, etc 


Remmert-Werner of Florida 
FOR SALE POMPANO BEACH AIRPORT 


Fairchild C-82—45 Series Phone Fort Lauderdale — JAckson 3-2950 


“ELYING BOXCAR” or Pompono Beach — 3-2492 or 9175 


An Excellent Freight Workhorse 


ENGINES: — a R-2800-85 USE NA TIONAL CLASSIFIED AD VERT! ISING 


for bringing business needs or opportunities to the attention of men associated in 
1505 Fountain Square Bidg. administrative, executive, management, sales and responsible technical, engineering 
Cincinnati 2, Ohie and operating capacities and served by Aviation Week. For advertising rates or 


DUNBAR 1-2121 other information write: 
Clessified Advertising Division—Avietion Week, P O Bex 12, New York 36. N Y 


A. J. Ming Hunter 6-7690 


TRADE-AYER COMPANY 
Linden Airport, Linden, N. J 














J. W. BROWN 
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SEARCHLIGHT SECTION 


WORLD'S FOREMOST 


LODESTAR 
SERVICE CENTER 


PacAere Engineering Corp. 
(Formerly Lear Aircraft Engineering Division) 
Santa Monica Airport, Santo Monica, California 
Builders of the Incomparable Learstars 





TIMMINS AVIATION 


LIMITED 
Offers... 
LOCKHEED LODESTAR 
Executive 56-S 


D. H. DOVE 
ROYAL GULL AMPHIBIAN 


“THE Business 
AVIATION CENTER” 
MONTREAL AIRPORT 








FOR IMMEDIATE SERVICE 


@ BEECHCRAFT 0188 0" time mod, eng. New 
fabric all surfaces. Compietely_equipped. For 
inert owhet major oll company aerbeoreo. 

© BEECHCRAFT 850 %85 bre remfse. eng Exec 
equip. inel.: L-2 auto pilot, dual omni. dual 

New paint & interior Mubstantial 
saving Teterboro 

« wes APACHES (2) 

‘YT; aus tan 5 
oe incl: dual geti« 
compass; omnl & ADF 


¢ Cups (uston 170 
neat 54 with “many 
lame ‘ding speed ind re 
Exc. buy, Teter- 
bore 


fi CO#PORATION 


TRTPERHONE B. 4. ATLAS #1740 

hosTON mA '. KOSTON 77-4630 

Care a vA BELG me 2.7500 
WILMINGTS D FAST #-6611 


30th 
year 


immediate Delivery 


We stock, overhaul, and instell 
PRATT & WHITNEY WRIGHT 
R1830 R1820 
—75, —92, —94 ~—202, —Sé, 


R9€5 R1340 R2000 


and ovr most popular DC3 engine 
R1830 - SUPER - 92 


ENGINE WORKS 


Lambert Field Inc. | St. Levis, Me. 








C-46 F 


Available for immediate sale 
“O” TSOH 


AAXICO AIRLINES 








DC-3 
FOR SALE 


We are owners. 


LEEWARD AERONAUTICAL 
SALES, INC 


P.O. BOX 233, MIAMI 48, FLA 


P. O. Box 875 Miami 48, Filo. 
TU 7-1541 


FOR SALE 
P for DC-6 
43E60 se Comair silanes 


PACIFIC PROPELLER, INC. 
P. O. Box 6133, Riv. Hts. Br. 
Seattle 88, Washington 








WANTED 








AN HARDWARE & FITTINGS 


Stainiess, Aluminum, Brass, Steel. an sizes—im- 
mediate delivery from world’s Wy re! stoek 
Buy direct from manufactur Lewer prices— 
quicker service. Send for free ‘wall charts Sowles 
complete line of AN Fittings. 


COLLINS ENGINEERING CORPORATION 
9050 Washington Bivd. Culver City, California 


SPARKPLUGS WANTED 


Surplus or used jugs wanted. Highest 

ee aid f “3% of a wir} 

SR, 27-R 23. #762, *piaee, © 4 
AC is: on, mia: ik: 


OR; R2- 4 R: i: Mia aN aS, 59082, 61382 ae 


Rare 3 ELECTRONICS SURPLUS 
14000 8 . Detroit 3, 








CANNON PLUGS 


Nation's largest factory stock 
* Connectors Series 
0 sieges AN Connectors 
OPD Series Diamond “UG's" 
Authorized distributor 
For immediate deliwery, wire, write, phone 


LIBERTY AIRCRAFT, INC., Dep't. A-w 
W. Arbor Vitae agleseed, Calif. 














BEECHCRAFT D-18S 


WANTED FOR PURCHASE 
Low time since overhaul of airframe & 
engines preferred. Must have good in- 
terior. Send full particulars. 
P. O. BOX 2363, AIRPORT BRANCH, 
OAKLAND, 14, CALIF. 








ORegon 68-5217 


COLLINS 
BENDIX 
SPERRY 
LEAR 
ARC 


#OCHESTER alerpoat 
PHONE GENESEE 8.730! 


ROCHESTER ITI1,N.Y 








RADAR 


UTOMATIC PILOTS 
NAVIGATION AND 
OMMUNICATION SYSTEMS 

















Deal Directly 
with Owner 


DOUGLAS 
DC-3 


Fully equipped. 
ood airline ra- 
to, 26 passenger 
Wright powered, 
currently on tease 
to major 

uled airtine, be. 
ing used ° 
hours daily 


Write for full particulars 
Available for ovtright sale 
or lease 







TRADE-AYER 
Linden Airport 
Hunter 


COMPANY 
Linden, N. J. 
6-7690 








Lambert Field 


» 
NAVCO ... =, 


has in stock 
A.R.C. Bendix Collins 
Sperry Wilcox 
Executive Aircraft Radio 
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CHICAGO ‘ON. Michigan Ave. (11) 
SAN FRANCIRBCO: 68 Post Bt. (4) 





FOR SALE 


New Bell 47 DAG Helicopter parts, 50% off 
liat. Stinson Field Aircraft, P. O. Box 1738, 
Texas, CApital 4-8434. 


San Antonio, 


BUSINESS OPPORTUNITY 





Mountain flying our specialty. Appreved 
School AETNA Helicopters, Ine. Etna, Cali- 
fornia. Phone 4F6 





ine. of tne. of tne. of Three av b i d sale. 
ccm tem, nn ‘Alei, 
St. Lovis Florida Toledo Immediate ees... 
Lambert Field Pompano Beach Express Airport AAXICO 
lodestar DC3 Beech P.O. Box 875 Miomi 48, Floride 
Specialists in Conversion, Maintenance, Overhas! TUxede 7-154) 
REPLIRS (Row No.) idd:cas to office nearcat you C-47B-DOUGLAS 
c/o Thin publication Classified Adv. Dit Passenger or Cargo configuration. Near 
VEW VORK: P. 0. Box 18 (86) zero time airframe and engines 1830-92 
P & W. Sale or lease no brokers. Immedi- 


ately available—not in service. 
FARRAR AVIATION, 325 W. MAIN ST. 
P.O. BOX 113, ONTARIO, CALIF. 














If there is anything you want 
thet other readers 


OR ... something you don’t want— 
thet other reeders con use— 


Advertise it in the 
SEARCHLIGHT SECTION 
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AIR TRANSPORT 
Facts and Figures” 


AVIATION 
Wiad 








The Jet Propulsion Labora- 
tory is a stable reseach and 
development center located 
north of Pasadena in the 
foothills of the San Gabriel 
mountains. Covering an 80 
acre area and employing 
1700 people, it is close to 
Gttractive residential areas. 


The Laboratory is staffed by 
the California Institute of 
Technology and develops its 
many projects in basic re- 
search under contract with 
the U.S, Government. 


Opportunities open to quali- 
fied engineers of U.S. citizen- 
Ship. Inquiries now invited. 


JOB OPPORTUNITIES 
. seeeeeeeereeeeeeeeeee 


. seeneeeee 
ARE NOW AVAILABLE 
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IMPORTANT ACHIEVEMENTS AT JPL. 


Engineering Teamwork in Missile Development 


Engineers and scientists interested in a 
wide range of activities will appreciate the 
fluid character of the research and develop- 
ment projects in progress at the Jet Propul- 
sion Laboratory. These projects include 
research in the fields of Electronics, Physics, 
Applied Mathematics as well as the design, 
development and analysis of guided missile 
systems. 

These men, though individually respon- 
sible, work together as a thoroughly inte- 
grated team on all of the aspects of the 
entire missile system instead of concentrat- 
ing on certain highly specialized missile 
components. 

Since this work includes projects involving 
guidance, electronics, systems analysis, 
structures, propulsion etc., which are con- 
stantly influenced by continuing Laboratory 
research, the comprehensive program con- 


tains problems which are challenging to 
individuals with interests in virtually every 
phase of engineering and science. 

The great diversity of activity and constant 
progress being made in the various fields of 
endeavor by the staff of the Jet Propulsion 
Laboratory has proved to be a stimulating 
attraction to qualified people interested in 
pioneering in basic research, applied 
research and development engineering in 
the guided missile field. The result of this 
has been to bring together a congenial group 
of forward-looking engineers and scientists 
who are intensely interested in the 
pioneering projects now in progress at the 
Laboratory. 

Additional men of this type are needed 
and if you are interested and feel you are 
qualified, send your resume today for im- 
mediate consideration. 





* ELECTRONICS * PHYSICS * SYSTEMS ANALYSIS 
sina COMPUTER DEVELOPMENT * INSTRUMENTATION 
: TELEMETERING AND MECHANICAL ENGINEERING 





JET PROPULSION LABORATORY 
A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY 
PASADENA ®* CALIFORNIA 
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ARE You 
‘Meole] 41, fem ae). ; 


DIVERSITY? 


You can work in these fields 


1 Sond 


Southern California 


Telemetering 


Servo Valve 


Airborne Radar 


Miniature Electric Motor 


Missile Guidance 


Underwater 
Industrial Sonics 


Aiucaftt Hyd 


Bendix-Pacific offers you this 


cross section of absorbing task 


ag a 


Way, Nerth , Catt. 


| am interested in this engineering field 
1 am @ graduate engineer with ___ degree. 
| am not @ graduate engineer but have — 
years experience 

Name .. 

Address 

City — 


Zone State 
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*,..And Oh So Tall” 


Many is the time that I have felt like 
doimg this, but to this date have put off 
Now I can no longer resist 
reading the Letters to the 
11, p. 146), I came to 
one that | should have written m 1945 
Ihe titl, “A Pox on Airlines,” caught my 
eve Phat poor, anisguided individual has 


uch projects 
Poday, while 


h.ditor (AW Mar 


imny sympathy 

When I was released from 
1945 (1 had many pomts, what with all the 
hero nbbons, etc.) 1, too, decided that the 
and | had something im common 
to fly, and they needed ex 
iimed 


CTV ICE mM 


urlines 
J love 

penenced personnel So, 
credentials and with a letter of recommenda 


and live 
with my 


tion from Col, Joe Duckworth, IT sent 
appli ations to tany, many airlines 
The answer was always the same. aprrar 


ance! It didn’t seem to matter that | had 
completed a tour of duty im Europe fly 
ing B17s, checked out in all the fighter 
raft of the Aw Force, or that | had been 
mistructing at the Air Force Instrument In 
structor’s School at Bryan, ‘Vexas! (Ver 
dam few were being released at that tin 
with the total time that I had accumulated ) 
The only thing that seemed to matter was 
that IT was only 5 ft. 6 in. tall and, there- 
fore, my appearance in the area of the cock 
pit would make the passengers feel insecure 
Hla! What laughs T have had since then 
to see some of these feeble old captains 
fecling their way down the aisle just te 
cause they are too darn proud to let any 
of the passengers see them wearing glasses 
They are tall enough, mind you, but ther 
it stops. Oh, yes, I almost forgot the pink 
checked youngsters following the captain 


practically no experience, but boy, are they 
good looking, and, oh, so tall! 
Now, a word of advice to the “Military 


Pilot.” Don't be discouraged, son, there 
are plenty of flying jobs around the country 
if you have the deep rooted conviction that 
you want to fly. I've done everything from 
instructing on the GI Bill to crop dusting, 
md at the present time I'm flying an Acro 
Commander for a corporation 

Maybe it's not the best flying job in the 
world, but at least I'm still doing what I've 
ways wanted to do, IT put the silver wings 
ind the Distinguished Flying Cross in the 
alresser drawer, and maybe some day Tl 
show them to my grandchildren but that’s 
about all they'll amount to, You and I, 
son, are tall enough to go fight a war, but 
there’s no one shooting at you when you 
make a position report to ATC, so what 
ever that quality is that allows us shorties 


to fly for the Aw Force ws not needed by 
the airlines 
\ Pox On Them! J. Po Snurz 
York, Pa 


Fresh and Daring 


Superior, Your magazine is just that and 
much more, As a flying safety engineer I 
un im a position to evaluate many publica 
tions that have my approval for dissemina 
tion to personnel under my charge. Avis 
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Aviation Week welcomes the opinion 
of its readers on the issues raised in the 
magazine's editorial columns, Address 
letters to the Editor, Aviation Week, 
330 W.42 St., New York 36,N. Y. Try 
to keep letters under 500 words and give 
a genuine identification. We will not 
print anonymous letters, but names of 
writers will be withheld on request. 


rion Wee has been and continues to be 
the most sought after magazine in the 
crew lounge. It offers what I think is a 
“professional” thought out edict that ex 
presses aviation future as well as the present 
(may 1) state-of-the-art. Your magazine 
offers to the military pilot what no “official 
publication” dares to print. That is the 
new trend in acronautics which is fresh and 


daring 
Our magazines prescribed for combat 
crew reading include the USAF Flying 


Safety magazine and in our command SAC 
Combat Crew. Both of these magazines 
fall short of their goal in that they develop 


the dry technical orders into an editorial 
format. Your magazine tends to develop a 
thinking process and provoke thought 
rather than tend to Do's and Don't's of 


fiying, enginecring, or what have you. My 
personal backlog of old Aviation Week 
magazines has long since disappeared from 
the crew lounge. Magazines as old as two 
years have had as much response as your 
latest edition. Your magazine, therefore, 
has given me the crux or lever to implement 
a strong accident prevention program in 
my unit by offering a fresh clement that 
provokes thought along my flying safety 
goals 

While reading your magazime and digest 
mg difficulties of the civil aviation author 
itics, | cannot help but wonder if the les- 
sons learned m the past by others cannot 
lend themselves to the present. I have 
specific reference to the lack of do-nothing 
about the utility helicopter. Let me first 
cover the past 

After World War Il I heard and read 
so much about civil aviation and the airplane 
m each man’s back yard that I was ready 
with cash on the barrel-head to purchase 
a cheap aircraft. The junk that was dumped 
on the surplus market killed the idea before 
it was born. The L-2, L-5, PT-17, PT-19, 
BT-15, et al, required rework or modifica 
tion, were too costly to operate, and the 
problems of maintenance were just begin 
ning 

The folks looked forward, not to the 
fixed wing aircraft, but the rotary aircraft 
The “chopper” manufacturers must hav 
turned a deaf car on the appeal of the com 
mon man who wanted a utility aircraft to 
travel back and forth to work, go for a short 
cruise on Sunday. In any event, his radius of 
operation was about 100 or so miles. Was 
anything done about this demand? No. A 
costly and complicated product was devel- 
oped for the mailitors with no due regard for 
the wants of common man 

Poday we are looking at a repeat of his 
tory. At least three helicopter manufacturers 
have designed and produced a unit capablk 
of simphfied operation and maintenance, 


There are an additional number of privat« 
individuals who have designed and flown 
one man helicopters capable of and within 
the limitations of the average man’s abilits 
to fly 

My question is, “Why hasn't a manufac 
turer offered to sell a one man_ helicopter 
or a utility helicopter?” My answer would 
be, “No one has shown them a market 
exists for the sale of this unit.” 

If CAA certification of a marketable prod 
uct is in question then it is high time some 
pressure was brought to bear on the ad 
ministration. If it is in the dark on heli 
copter operation then perhaps someone or 
certain groups should approach them and 
present the thmking of 1957 instead of 
1930 fixed wing era. 

I offer these comments as an expression 
of hope, hope that your magazine would find 
it proper and timely to devote research into 
the matter and present an article to penc- 
trate the thinking of certain responsibl 
people 

I say the idea of a one man or utility 
helicopter in a man’s back yard is real, not 
a dream. To prove my statement, I refer 
you to two newly developed one man heli- 
copters. The first, the Hiller XROE-1, is 
an American contribution designed for 
Marine Corps use as a one man helicopter 
The second is the Dutch designed Kolibri« 
H-3 utility helicopter 

My point is, if a farmer in the Nether 
lands can afford a ticlicopter why in blazes 
can't an American commuter be afforded 
an opportunity to purchase a like unit 

The Netherlands are ahead of us on 
this count—they have placed the heli 
copter in the hands of the ordinary citizen 
a farmer. We in America cannot. get 
the price below $10,000 for a similar unit 

Capt. R. C. Robson’s article, “Cockpit 
Viewpoint,” gets a thorough going over b\ 
the crews in my unit. It is unfortunate 
you can not enlist the writing talents of 
some military pilot to enrich the “view 

yint” of civilian pilots and manufacturers 
le the surface of the military stirs a 
turbulent chb that if brought to the surfacc 
would indeed awaken the minds of manu 
facturers, designers, engineers, and the CAA 

Best wishes for a continuing : excellent 
presentation of “the professional thought’ 
m your magazine 

Capt. Epwarp J. Frirz, Jr., 
lying Safety Engineer 


USAI 


—_— 
Easy On Freight 

Regarding the editorial by Robert Hot 
in the Jan. 7 issue, p. 21, please be informed 
that an all air freight carrier such as Slick 
\irways would lose just as many shippers 
ii we did as you say, “ kicking the pas 
sengers around like a freight shipment.” 

Ai freight is properly cared 5 and we 
are carming a name in the transportation 
industry for having a relative low for “kick 
ing freight around.” 

James Par Merrick 
Slick Airways, Inc. 

International Airport 
Philadelphia, Pa 
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New Design 'T'rends for 


Harvey Aluminum Extrusions 


To any experienced engineer or designer, aluminum extru- 
sions are a common commodity. You don’t have to tell him 
that extrusions offer such advantages as ease of fabrication, 
design flexibility, ete. He knows that. What he wants to 
know now are the newest advances made possible by the 


extrusion process. 


Potential for new 
configurations and applications 


Typical new applications for Harvey Aluminum Extrusions 
are illustrated below. The design possibilities for aluminum 
extrusions are now practically limitless. Large heavy press 
sections; unusually complex shapes; wide, integrally 
stiffened skin panels; solid, hollow, and stepped extrusions; 
and extra long thin sections can be obtained from Harvey 
in all aluminum alloys. Heat-treated shapes can be pro 
duced in lengths up to 80 feet, weighing as much as 2,500 


pounds. The maximum circumscribing circle diameter prac- 


INTEGRALLY STIFFENED SKIN PANEL is 
produced in extra wide widths on heayy 
presses. Combination of skin and stiffeners in 
large panels minimizes machining, simplific 

assembly, improves performance of aircraft 


missiles, and military vehicles 


Making the most of aluminum... for everyone 


HARVEY ALUMINUM SALES INC., TORRANCE, CALIFORNIA 


DECK COOLING PANEL for aircraft 
carrier is extruded on heavy presses 
Light-weight, water-tight aluminum 
panels circulate water to offset intense time. Aluminum part is lighter and 
heat generated against deck in jet 


aircraft operations 


tical is 25% inches. For functional, structural, or decorative 
applications demanding custom design plus light weight, 
corrosion resistance, high strength, and a naturally attractive 
finish, Harvey Aluminum Extrusions are first choice. And 


remember, Harvey is traditional for high quality and service. 


Harvey Aluminum 
leads in extrusions 


Harvey's completely integrated facilities include a large 
complement of extrusion presses ranging in size from 1400 
tons to 12,000 tons, stretch-straighteners up to 3,000,000 
pounds capacity for lengths up to 105 feet, and the newest 
supporting and finishing equipment 

If you have a problem with extrusions, thoroughly quali- 
fied Harvey specialists are always ready to help you improve 
your product. Write to Harvey Aluminum Sales, Inc., 
Torrance, California, or contact the nearest sales office listed 


under “Aluminum” in your classified telephone directory 


nal yA + 


+ 
STEPPED EXTRUSION for aircraft 
structural member eliminate 


machining and reduces assembly 


stronger than outmoded — built up 


section formerly used 


HARVEY 


luminum 


| 
| 
| 
™ 


Harvey is a leading independent producer of quality aluminum products in all alloys and sizes: Rod and bar, pipe, tube, hollon 


sections, press forgings, forging stock, impact extrusions, structurals 


special shapes, extrusions, screw machine products and other 


aluminum products. Harvey is also producing similar items in titanium and steel 
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ALLISUN POWER, 


Navy's fastest All-Weather fighter 


-THE McDONNELL DEMON 


Fast carrier task forces of the new Air Navy 

stand guard 24 hours every day on the seas 

of the free world—75% of the earth’s surface. 

Key weapon in this vital mission is the 

Navy’s fastest all-weather fighter-interceptor, 

the McDonnell F3H Demon. The Allison-powered 
Demon has proved that it’s ready for 

action in any weather, day or night. 

A single Allison J71 Turbo-Jet, producing more 

than 10,000 pounds thrust, gives the Demon speeds of 
over 600 mph to engage enemy aircraft at high altitude. 
Allison engines are designed and built by 

America’s pioneer producer of turbine aircraft engines. 





ALLISON DIVISION OF GENERAL MOTORS~Indianapolis, Indiana 
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